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ABSTRACT 
Prior research shows that both cognitive ability (Schmidt & Hunter, 1998) and personality 
measures (Poropat, 2009; Hough & Furnham, 2003) are valid predictors of job performance. The 
dynamic nature of the relationships between cognitive ability and personality measures with 
performance over time spent on the job is less understood and thus this paper explores their 
relationships. Although there is much research to suggest that the predictive relationship between 
cognitive ability and performance decreases over years of tenure (e.g., Hulin, Henry, & Noon, 
1990), other research suggests that the relationship between cognitive ability and performance 
will increase over time (Kolz, McFarland, & Silverman, 1988).  In regard to personality, this 
study provides a critical test of two competing theories.  The first position holds that the validity 
of personality degrades over time.  Support for this position comes from the “ubiquitous” nature 
of the simplex pattern in individual differences (Humphreys, 1985).  It follows that personality 
validities should perform like cognitive ability in this respect, and thus decline over time.  In 
contrast to this viewpoint, the alternative position contends that the predictive relationship 
between personality variables and performance increases over time, with the correlation 
becoming larger in magnitude and more positive in direction over years of tenure. The results of 
this study support the latter position; personality validities predicted long term performance 
outcomes. 
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CHAPTER ONE: INTRODUCTION 
 
One major goal of industrial/organizational psychology in applied settings is selecting 
employees who will succeed in the workplace. Predicting successful employee performance 
requires an examination of the knowledge, skills, and abilities required for successful job 
performance outcomes (Spector, 1996). Organizational researchers often draw from research in 
the area of individual differences to improve personnel selection and the prediction of job 
performance.  It is well recognized that general cognitive ability is a valid predictor of 
performance and, some argue, the single best predictor of performance (Ree & Earles, 1992; 
Schmidt & Hunter, 1998) across a wide range of jobs and academic criteria.  Other researchers 
recognize that mental ability alone cannot account for performance across all contexts and that 
other individual difference factors, such as personality, are important for job performance 
(Barrick & Mount, 1991, Poropat, 2009).  
One limitation of the literature in this field is that most of the research concerning the 
prediction of performance has been conducted with cross-sectional designs despite evidence 
indicating that the relationship between abilities and performance changes over time 
(Fleischman, 1960, 1972; Ghiselli, 1956, Ghiselli & Haire 1960; Henry & Hulin, 1987; Hulin, 
Henry, & Noon, 1990; Keil, & Cortina, 2001). Additionally, there is a c. This study will address 
both limitations by examining the dynamic validity of cognitive ability and personality with 
performance over time.  
This research will contribute to the field in several respects. First, it will provide insight 
into the relationship between individual differences (i.e., cognitive ability, personality) and 
performance over time. Specifically, are the predictors of initial job performance different than 
the predictors of job performance after several years on the job? To address this question, this 
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study will use a longitudinal approach, examining job performance across the span of five years. 
One goal of this study is to explore the predictive relationship of cognitive ability and personality 
measures with performance at different stages of an employee’s career. There is extensive 
evidence that cognitive ability is a valid predictor for initial performance (e.g., Schmidt & 
Hunter, 1998), and some evidence that the importance of personality over and above cognitive 
ability may increase over time (e.g., Cascio, 1998). However, there is also a line of reasoning 
that suggests the personality validities may degrade over time, consistent with the simplex 
pattern of correlations (Humphreys, 1985).  The purpose of this research is to examine 
performance over time to explore the changing nature of these personality/ability-relationships 
and the potential reasons behind this. 
Predictors of Job Performance 
Cognitive Ability  
 
 Research has consistently demonstrated the importance of cognitive ability as a predictor 
of job performance (e.g., Ones & Viswesvaran, 1996; Ree & Earles, 1992; Schmidt & Hunter, 
1992). From a theoretical perspective, cognitive ability has been identified as an important 
predictor of job performance. Campbell’s (1990) model of job performance proposes that the 
determinants of job performance are declarative knowledge (e.g., knowledge, facts, information), 
procedural knowledge (e.g., skill), and motivation. Cognitive ability is seen as an indirect 
determinant of job performance by directly influencing both declarative and procedural 
knowledge (e.g., Ackerman, 1987; Schmidt & Hunter, 1992; Schmidt, Hunter, & Outerbridge, 
1986). These relationships are stronger for jobs that are more complex (Hunter & Hunter, 1984; 
Salgado, Anderson, Moscoso, Bertua, & Fruyt, 2003). 
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In addition to the theoretical justification for considering cognitive ability as a primary 
predictor of job performance, there is a great deal of empirical support.  In one meta-analytic 
study (Hunter & Hunter, 1984) the estimated validity for supervisor ratings and overall job 
performance in highly complex jobs was r = .57, for moderately complex jobs r = .51, for lower 
complexity jobs r = .38 (see also Schmidt, 2002; Schmidt & Hunter, 1998) and the predictive 
validities for training success ranged from .54 to .62. Additionally, Hunter and Hunter (1984) 
have demonstrated that, despite previous emphasis on situational specificity in jobs and 
organizations, the validity of using general mental ability and cognitive ability tests generalizes 
in predicting job performance across situations and that these are robust predictors for all job 
types (Salgado, 1999; Salgado, Viswesvaran, & Ones, 2001; Schmidt & Hunter, 1998).  
 In 1998, Schmidt and Hunter summarized the research on the validity of several different 
predictors of job performance. These researchers found that cognitive ability was one of the best 
predictors of job performance (r = .51) second only to work sample tests (r = .54). Although it 
appears that work sample tests are better predictors of job performance, it is important to note 
that causal modeling studies have shown that a major determinant of performance on a work 
sample test is general mental ability (Schmidt, 2002). Also, work sample tests require prior 
knowledge and job experience, and as a consequence, often cannot be used for entry-level jobs. 
Overall, the research findings in this area are very clear: cognitive ability is an important 
predictor of job performance for most types of jobs (Campbell, Glasser, & Oswald, 1996; Ree & 
Earles, 1992, Schmidt & Hunter, 1998).  These conclusions, however, are subject to limitations 
imposed by static designs, time of assessing performance, and other factors relevant to the 
possible dynamic nature of the predictive relationship (e.g., Hulin, Henry, & Noon, 1990). 
 
 
4 
 
Personality  
           
          In the past, many experts held the view that personality constructs did not provide relevant 
information regarding job performance (Roberts & Hogan, 2001). For instance, on the 
presumption that there was no such construct as personality, many behaviorists viewed 
personality assessments as lacking utility and validity (Mischel, 1968; Peterson, 1968). In 
addition, there were contrasting views regarding fundamental concepts in personality research, 
including the measurement of personality, and the speculation that the situation was of greater 
importance in determining performance (Roberts & Hogan, 2001). Early personality research 
findings were inconsistent. For a long time researchers were pessimistic about the relationship 
between personality and job performance (Hough & Furham, 2003). These negative views were 
based on studies of the predictive validity of personality. A breakthrough (described below) in 
personality research came with the introduction of an organized framework for studying 
personality which led to an increased interest in and examination of personality variables in the 
last two decades. Using this framework, I/O psychologists have consistently found meaningful 
relationships between personality characteristics and job performance (Barrick & Mount, 1991; 
Tett, Jackson & Rothstein, 1991; Tett, Jackson, Rothstein, & Reddon, 1999). 
 The emergence of the five-factor model of personality, also known as the “Big Five”, was 
the innovation that revivified personality research in selection. Based on the early research of 
Fisk (1949) and later Tupes and Cristal (1961), the Big Five describe the structure of personality 
at a global level.  The five dimensions of the Five Factor Model (FFM) are  1) extraversion (i.e., 
talkative, social, and assertive) 2) agreeableness (i.e., good natured, co-operative, and trusting), 
3) conscientiousness (i.e., responsible, orderly, dependable, and achievement orientation), 4) 
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emotional stability (i.e., calm, relaxed, not prone to depression or worry), and 5) openness to 
experience (i.e., imaginative, independent minded, and divergent thinking). 
Since the emergence of the FFM in the early 1990’s, there has been a great deal of 
research examining the relationship between personality and job performance. In a meta-
analysis, Barrick and Mount (1991) examined five dimensions of personality for five different 
occupational groups on three different criteria (i.e. job proficiency, training proficiency, and 
personnel data). The results of this study showed that the factors of openness to experience and 
extraversion were valid predictors of training proficiency. Extraversion was also found to be a 
valid predictor for jobs that involved interpersonal interactions such as salespersons. Most 
notably, the personality factor of conscientiousness correlated across criteria for all five 
occupation groups, with an average correlation of r = 20. 
Personality and the Prediction of Job Performance 
 
  The research in this area continues to grow. Visweswaran, Ones, and Schmidt (1996) 
found that the Big Five factor of conscientiousness consistently predicts job performance across 
jobs, organizations and situations. In one study, Ones, Visweswaran, and Schmidt (1993) 
conducted research examining integrity tests, and found that the traits underlying integrity 
measures represent three of the Big Five personality factors: emotional stability, agreeableness, 
and conscientiousness.  In another study, criterion-focused occupational personality scales were 
found to predict customer service orientation, managerial performance, sales performance, stress 
tolerance, and drug/alcohol abuse (Ones & Visweswaran 2001). The results of these studies 
indicate that specific personality factors can be very useful in the prediction of performance 
criteria for various types of jobs.  
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Further, the predictive utility of personality assessment is enhanced when job type and 
personality constructs are matched (Barrick, Mount, & Gupta, 2003; Hogan & Holland, 2003; 
Raymark, Schmit, & Guion, 1997). The importance of certain personality predictors, such as 
agreeableness, is readily apparent in such occupations as sales, food service (e.g. waiters and 
waitresses), and counselors. For example, extraversion predicts the performance of salespeople 
(Barrick & Mount, 1991), presumably because salespeople need to be outgoing and sociable 
(characteristics of extraversion). For blue-collar workers, conscientiousness and agreeableness 
show a positive relationship to job performance while extraversion and openness to experience 
are unrelated or in some cases negatively related to performance (Hogan, 1996; Tokar & Jome, 
1998; Tokar & Swanson, 1995). For other occupations, such as data entry clerks, or janitors, 
personality factors may be less relevant to overall job performance.  
The relevance of personality variables for predicting job performance is also evident in 
research on contextual job performance. Motowidlo, Borman and Schmit (1997) hypothesized 
that individual differences in personality and cognitive variables are differentially related to 
aspects of job performance (i.e. task performance versus contextual performance). Task 
performance represents employees’ effectiveness as it relates to their direct or indirect 
contribution to the organization’s technical core. Contextual performance involves performance 
that supports the broader organizational, social, and psychological environment (Borman & 
Motowidlo, 1993).  
Contextual performance variables can be classified into motivational and interpersonal 
performance dimensions (e.g., Borman & Motowidlo, 1993). Motivational performance (i.e., job 
dedication) includes continuing to work long hours and with complex tasks. Interpersonal 
performance (i.e., interpersonal facilitation) includes working together with members of a team, 
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or resolving conflicts with others regarding workload or personal differences. Whereas cognitive 
ability has been found to be among the best predictors of task performance, personality has been 
hypothesized to be a better predictor of contextual performance (VanScotter & Motowidlo, 
1996), including both job dedication and interpersonal facilitation. 
Campbell’s (1990) model defines performance as behavior that is directly determined by 
declarative knowledge (D), procedural knowledge (P), and motivation (M).  Motivation is 
composed of three parts: choice to perform, choice of the level of effort, and choice to persist in 
that level of effort.  Personality is hypothesized to influence performance indirectly through its 
effects on the motivational component of the model. There is evidence suggesting that 
personality factors are useful predictors of several components of job performance including: 
maintaining discipline, facilitating peer and team performance, and supervision and management 
(Viswesvaran, Ones, & Hough, 2002). 
More specifically, personality factors may be important in the prediction of managerial 
jobs (Brumback & Vincent, 1970; Kassem & Mourisi, 1971; Komaki, Zlotnick, & Jensen, 1986). 
Conway (1999) conducted a meta-analysis to develop a three level hierarchy of managerial 
performance and found 18 dimensions of managerial performance. These dimensions were 
combined into five group factors: 1) leadership, 2) interpersonal relations and communications, 
3) technical behaviors and mechanics of management, 4) job dedication, and 5) an overall 
performance factor. If personality is a better predictor of contextual performance (i.e., job 
dedication and interpersonal facilitation) (VanScotter & Motowidlo, 1996), then the managerial 
job dimensions of leadership and supervision, interpersonal relations and communication are 
most likely to be affected. 
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The importance of personality is also highlighted when the distinction is made between 
typical and maximal performance (Dubois, Sackett, Zedeck, & Fogli, 1993).  Typical 
performance is the “will do” in job performance or motivational component of Campbell’s 
model and is believed to be influenced more by personality variables (Borman & Motowidlo, 
1997; Campbell et al., 1996; Conway, 1999; Organ, 1997; VanScotter & Motowidlo, 1996). 
Maximal performance is the “can do” and is a function of a person’s general mental ability and 
average motivation (Schmitt, Cortina, Ingerick, & Weichman 2003). 
Motowidlo (2003) describes performance as determined by knowledge, skill, motivation 
and work habits. Similar to the Campbell Model, indirect determinants of job performance are 
individual differences such as personality and cognitive ability. Motowidlo (2003) defined job 
performance as the “total expected value of the individual’s behaviors to the organization over a 
period of time” (p. 39). This model specifically identifies work habits as determinants of job 
performance, although it is important to note that in Campbell’s model (1990), choice can also 
be an automatic process. In either model, personality plays an important role in understanding 
job performance. 
The Influence of Time 
 
Importance of Personality Increases over Time 
 
According to Helmreich, Swain, and Carsrud (1986), non-cognitive measures increase in 
predictive validity over time whereas cognitive ability is a more important determinant of initial 
performance on the job with decreasing importance. In addition, these researchers describe the 
“honeymoon effect” as the early time period when the job is new and exciting.  In this initial 
time period, the employee develops an awareness of the organization’s culture, values, 
knowledge, and work systems.  After the novelty of the job wanes, some employees may become 
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disenchanted. At this point, performance may be more determined by personality than by 
cognitive ability. In a five-year study, using a sample of 5,000 managers, Boswell, Boudreau, 
and Tichy (2005) found that after a job change, job satisfaction significantly increased before 
tapering off in a period called the “hangover effect”. Part of the honeymoon effect can be 
attributed to unrealistic expectations of the job (Boswell et al., 2005).  In other words, the 
organization did not provide applicants with a realistic job preview (i.e., a preview of the job that 
allows applicants to make an informed decision about accepting a job offer; McEvoy & Cascio, 
1985; Phillips, 1998; Premack & Wanous, 1985; Wanous, Poland, Premack, & Davis, 1992). The 
“honeymoon effect” described by Helmreich et al. (1986) suggests that newly hired employees 
will try very hard when first hired, obscuring the personality-performance relationship. Over 
time, the relationship between personality and job performance will emerge. 
However, it is important to note that Helmreich and colleagues (1986) found overall 
performance decreased over the three time periods, which is contrary to the widespread belief 
that performance improves over time. One possible reason for this is the job sample used. The 
job of an airline agent may be less complex than other types of jobs (e.g., college professor, 
airline pilot). Nevertheless, this study provides evidence for the dynamic relationship between 
personality factors and performance over time. 
There is some evidence to suggest that personality validities may change over time. In a 
study examining the relationship between achievement motivation and interpersonal motivation 
for 268 airline reservation agents (Helmreich, Swain, & Carsrud, 1986), performance was 
assessed three times over the course of 8 months. All airline agents completed two personality 
measures, the Work and Family Orientation Questionnaire (WFOQ; Helmreich & Spence; 1978) 
and the Extended Personal Attributes Questionnaire (EPAQ; Spence, Helmreich, & Holahan; 
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1979). These two personality measures contained six narrower subscales including work, 
mastery, competitiveness, expressivity, verbal aggression, and submissiveness. Of the six 
subscales, only expressivity predicted performance at time 1, and all of the scales except 
competitiveness predicted performance at time 3. The significance of the difference between 
correlations was also examined. The results found that the difference between time 1 and time 2 
correlations was significant at the .01 level for Work, Mastery, and Verbal Aggression. The 
difference between the correlations at time 1 and time 3 was significant at the .01 level for Work 
and Verbal Aggression. This research is important because it found that personality did not 
predict initial performance as well as it predicted later performance. The results support the 
concept that personality variables will show a different trend in importance across time. This 
finding is in direct contrast to the results for cognitive ability measures over time. 
 Other research in this area has examined the relationship between personality and time 
using Murphy’s (1989) model of performance and categorized employees into different stages of 
employment tenure (i.e., transition phase or maintenance phase; Thoresen, Bradley, Bliese, & 
Thoresen, 2004).  Thoresen et al. (2004) examined the Big Five-personality factors and sales 
performance over the course of one year. Results demonstrated that conscientiousness and 
extraversion were positively related to mean performance and conscientiousness was found to 
have a positive, cubic, relationship for performance growth in the maintenance sample. One 
limitation of this research is the use of broad measures of personality. It may be that a more 
nuanced understanding of the role of personality will result from studying narrow facets of 
personality.  Also, examining how an individual may move from the transition to the 
maintenance stage was not possible in this study, as this research used two different samples. In 
addition, this study did not include a measure of cognitive ability; therefore it was not possible to 
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examine the relative importance of cognitive ability versus personality factors in the prediction 
of performance over time on the job.   
  Even though previous research has many limitations, it partially supports the hypothesis 
that the validity of some aspects of personality will increase over time. Thoresen et al. (2004) 
found that conscientiousness was unrelated to performance for the transition sample, but 
positively related to performance in the maintenance sample. When an individual is first hired, 
he/she is required to learn about the job, the department, co-workers, and the organization, which 
presumably requires cognitive resources. After the individual has learned the main aspects of the 
job, Thoresen et al.’s (2004) results suggest that motivational factors become important for 
performance, and the importance of personality factors will become evident because they 
influence motivation (e.g., Borman & Motowidlo, 1993).  
Personality Validities Degrades Over Time 
 
 In direct contrast to the previous position, there is evidence to suggest an alternative 
process (I thank Brent Roberts for articulating this position):  validities degrade over time.  There 
are several reasons that can be given for this hypothesis.  Research has found that validities of 
cognitive ability measures decline over time.  This finding may extend to personality traits as 
well (e.g., Roberts, 2007). One explanation for this decline is the simplex pattern of correlations 
(explained in detail in the following section).  
In longitudinal studies, differences in cognitive ability test scores increase as the time 
between measurements increases.  It is expected that predictions of performance from ability 
measures collected closer in time should be more accurate because they should provide a more 
accurate description of a person’s ability during the time when job performance is measured. 
Humphreys (1985) has argued that the simplex pattern of correlations is found in any individual 
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difference data collected over time. This influential article described how validity declines could 
be explained in terms of a simplex pattern. A simplex pattern is observed when the data from 
multiple time periods show inter-correlations that are large for adjacent time periods with the 
magnitude of the correlations decreasing as the time between them increases. The largest 
correlations emerge below the main diagonal, and correlations systematically decrease in size as 
one moves away from the main diagonal. This simplex pattern of correlations is seen throughout 
many disciplines (Hulin, Henry & Noon, 1990).  Simply stated, performance periods closer in 
time are more closely related than performance in periods further apart in time.  Consequently, 
we might assume that if performance becomes less correlated over time, then the predictors of 
initial performance will not necessarily be predictors of later performance. In describing the 
simplex matrix, Humphreys (1960) argued that this finding demonstrates the inadequacy of our 
ability to predict long-term performance.  
If the simplex is universal, then it is possible that personality validities will degrade over 
time in a manner consistent with that of cognitive ability.  To understand this decline over time, 
we need to examine the level of test-retest reliability, or the relationship between measures over 
time. Studies examining predictors of job performance over time traditionally examine point 
estimates of the stability of performance (i.e., test-retest correlations).  Fraley and Roberts (2005) 
argue that the magnitude of the test-retest correlation (i.e., traditionally a point estimate over two 
time measurements) does not address information about the processes underlying stability or 
change. For example, the stochastic-perspective implies that that individuals are likely to change 
considerably over time to the extent that the context changes. When people face different 
situations, they may develop ways of behaving that are difficult to predict without a better 
understanding of their circumstances. To better understand performance over time, it is necessary 
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for researchers to focus on examining the pattern of stability over measurements. Research has 
shown that cognitive ability has higher test-retest consistency than any other construct including 
personality (Conley, 1985). In spite of the high test-retest consistency of cognitive ability, 
numerous studies have demonstrated the decline of cognitive validities over time. The 
implication is that personality should also decline over time.   
Support for this position comes from a study examining the Big Five factors of 
personality, general mental ability and career success (Judge, Higgins, Thoresen, & Barrick, 
1999).  In this study, career success was defined as both intrinsic (i.e., job satisfaction) and 
extrinsic (income and occupational status).  Examining data obtained from the Intergenerational 
Studies (i.e., three studies that follow individuals from youth to late adulthood over five 
measurement intervals), this research found that personality measured in adulthood accounted for 
50% more of the incremental variance than personality measured in childhood. Additionally, 
Judge et al. (1999) found a simplex pattern of correlations between each of the Big Five traits 
and career success across five time intervals. That is, correlations between adjacent time periods 
were stronger than correlations obtained in intervals further apart in time. This research supports 
the premise that personality trait validities will decline over time. 
 Research specifically examining the relationship between personality, cognitive ability 
and performance over trials has examined whether personality validity degrades over time. In a 
study designed to examine dynamic performance, Burrus (2006) hypothesized that cognitive 
ability would exhibit a pattern of decreasing validities and personality would exhibit increasing 
validity with performance over trials. In this study, 94 college students were administered a 
cognitive ability test and a measure of conscientiousness (Burrus, 2006). After taking the tests, 
students completed 16 trials on a task, The Sudoku Challenge.  At the final session, students 
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were administered the assessment battery for a second time. The results indicated that Burrus’ 
hypotheses were not supported.  In fact, the results showed that cognitive ability validities did 
not decrease over trials, and measures of conscientiousness revealed a decreasing trend of 
correlations with performance over time.  These findings are in direct contrast to the original 
hypotheses. However, the finding for cognitive ability is inconsistent with previous research in 
this area. 
 There are several limitations to this study. It was a laboratory experiment that included a 
small sample of college students. The artificiality of the task may not have captured the 
fundamental nature of real job performance.  Furthermore, after removing students with previous 
experience on the performance measure, the sample was decreased from 95 to 55, reducing the 
power to find significant results.  In addition, this study took place over about one week, which 
may not have been sufficient time to observe the hypothesized effects.  The ambiguous nature of 
these findings, combined with the obvious limitations of this study, suggests that additional 
research is needed to advance our understanding of the relationship of personality and 
performance over time. The present study is a step in that direction. 
Cognitive Ability: Pattern of Validities with Performance over Time 
 
In 1956, Ghiselli first proposed the concept of dynamic criteria, stating “it is apparent that 
the performance of workers does change as they learn and develop on the job” (p. 2) and thus 
rank order on a performance dimension changes over time.  Subsequent research has continued 
to provide evidence for the instability of performance (e.g., Alvares & Hulin, 1973; Deadrick & 
Madigan, 1990; Fleishman, 1960; 1972; Ghiselli & Haire, 1960). Three definitions have been 
proposed for dynamic criteria (Barrett, Caldwell, & Alexander, 1985) including changes in mean 
level performance over time, changes in validity over time, and changes over time in the rank 
15 
 
order of individuals on a measured attribute of performance. The second definition, changes in 
validity over time, continues to be the most frequently investigated area.  In fact, much of the 
work in this area has been examined using cognitive ability correlations with performance 
measures. 
Much research has been conducted examining the validity of cognitive ability measures 
(Hunter & Hunter, 1984; Jensen, 1986; Ree & Earles, 1992; Schmidt, 2002; Schmidt & Hunter, 
1998; Thorndike, 1986); however this research has been predominately conducted with cross-
sectional designs. While we have gained a better understanding the role of cognitive ability 
through this research, it is still limited in that findings have been primarily static.  The main 
difficulty associated with this research is the lack of understanding regarding temporal influences 
on validities. Consequently, many researchers have argued for the inclusion of time in the study 
of cognitive ability.  Although there is evidence that the validity of cognitive ability for 
predicting performance decreases over time (e.g., Hulin, Henry, & Noon, 1990), the reasons 
behind the decrease in validity have been a source of disagreement (Ghiselli, 1956; Humphreys, 
1960).  Two original models have been offered as explanations for performance instability: the 
changing-subject-model and the changing-task model (Alvares & Hulin, 1972; 1973). 
Schmidt, Hunter, Outerbridge, and Goff (1988) described two opposing hypotheses 
regarding the trend of cognitive ability validities with job performance over time. The first, the 
Divergence Hypothesis, states that the relationship between cognitive ability and performance 
will increase over time. As job experience increases, the performance differences between high 
and low ability individuals should also increase. In opposition, the Convergence Hypothesis 
states that the relationship between cognitive ability and performance will decrease over time.  
As employees become more experienced, the effects of job experience outweigh the effects of 
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cognitive ability. In other words, the differences between high and low ability individuals 
become less evident as performance converges. This suggests that the validity of cognitive 
ability with performance will decline over time.  
A study with 142 manufacturing employees, with an average tenure of 6.63 years, 
examined cognitive ability and its relationship with supervisor ratings (Kolz, McFarland, & 
Silverman, 1988).  Cognitive ability validities for supervisor ratings were examined for 4 
different tenure groups.  Group 1 included individuals with three years or less experience. Group 
2 included individuals with four to six years of experience. Group 3 included individuals with 
seven to nine years of experience. Group 4 included individuals with ten or more years of 
experience.  
The nature of the job involved basic mechanical and math skills, and all employees 
completed two tests at the time of hire.  Cognitive ability was operationalized as scores on the 
Bennett Mechanical Comprehensive Test (BMCT; The Psychological Corporation, 1980), and 
the Employee Aptitude Survey (EAS; Ruch & Ruch, 1983).  The BMCT measured abilities 
composed of three primary constructs: 1) Mechanical, 2) Logic (spatial visualization), and 3) 
Arithmetic.  The Mechanical Reasoning subtest measured the ability to understand basic 
mechanical principles of machinery, tools, and motion. Each item consisted of a pictorially 
presented mechanical situation and a question. The Logic subtest measured the ability to visualize 
objects and how these object would look if rotated in space. The objects followed a pattern, and test-
takers chose the figure that could be made from the pattern. The Arithmetic subtest measured the 
ability to perform mathematical reasoning tasks. The EAS included three subscales: 1) 
Numerical Ability, 2) Numerical Reasoning (Logic), and 3) the Visual Pursuit (Mechanical).  
The EAS Numerical Ability test measured an applicant’s ability to add, multiply, and divide 
integers, decimals and fractions quickly. The EAS Numerical Reasoning (Logic) subtest 
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measured the ability to analyze logical numerical relationships and the ability to discover 
underlying relationships. The EAS Visual Pursuit (Mechanical) subtest measured the ability to 
make rapid, accurate scanning with eyes, tracing lines through an entangled network resembling 
a schematic diagram. This subtest measured the ability to visualize forms in space and to 
manipulate them mentally. Correlations for both the BMCT and the EAS for supervisor ratings 
were calculated for each experience group.   
Results for the EAS (Visual Pursuit-Mechanical subtest) indicated correlations increased 
in magnitude across experience groups: Group 1 (r = .05, N= 33), Group 2 (r = -.07, N= 54), 
Group 3 (r = .36, N= 39), Group 4 (r = .27, N= 50). The EAS (Numerical Ability subtest) also 
revealed increasing validities across experience groups: Group 1 (r = .07, N= 33), Group 2 (r = 
.18, N= 54), Group 3 (r = .35, N= 39), Group 4 (r = .42, N= 50).  This pattern was repeated with 
the EAS (Numerical Reasoning-Logic) subtest and supervisor ratings across tenure groups: 
Group 1 (r = -.05, N= 33), Group 2 (r = .04, N= 54), Group 3 (r = .54, N= 39), Group 4 (r = .50, 
N= 50).  The results of the EAS are consistent with the Divergence Hypothesis that states that 
performance differences between workers with high and low cognitive ability increases with 
experience (Schmidt et al., 1988).  
The correlations between the BMCT (Mechanical) and supervisor ratings across the four 
tenure groups were: Group 1 (r = .76, N= 33), Group 2 (r = .22, N= 54), Group 3 (r = .36, N= 
39), Group 4 (r = .15, N= 50). For the BMCT (Arithmetic) the correlations across the four tenure 
groups also decreased: Group 1 (r = .23, N= 33), Group 2 (r = .00, N= 54), Group 3 (r = .15, N= 
39), Group 4 (r = .07, N= 50).  BMCT (Logic) correlations for supervisory ratings fluctuated 
across tenure groups: Group 1 (r = .35, N= 33), Group 2 (r = .10, N= 54), Group 3 (r = .37, N= 
39), Group 4 (r = .30, N= 50).    
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It is plausible that the impact of job knowledge could increase over time, resulting in 
validities that grow larger over time.  As time on the job increases (i.e., job experience), smarter 
employees may tend to acquire more job knowledge than less able coworkers. Kolz et al. (1998) 
argued that the EAS may measure job knowledge. Early in their tenure, employees may exhibit 
less variability in job knowledge because of a lack of experience. If cognitive ability predicts the 
rate at which employees gain job knowledge, then the performance advantage for smarter 
workers will increase over time and thus validity will increase (Kolz et al., 1998; Ones, 
Viswesvaran & Dilchert, 2005).  
Although this line of reasoning is plausible, there is a lack of research supporting the 
Divergence Hypothesis.  In addition, an argument could be made that in the beginning of 
employment, every employee lacks job knowledge. Those employees with higher cognitive 
ability will gain job knowledge faster, resulting in significant initial correlations between 
cognitive ability and job performance.  However, eventually even less able employees will learn 
their job and thus the predictive validity of cognitive ability will decrease. Furthermore, Kolz et 
al. (1998) found a different pattern of results for the BMCT as opposed to the EAS with 
supervisor ratings across tenure groups.   
Although it is important to note that these correlations did not decrease across every 
tenure group, the results of the BMCT (Arithmetic and Mechanical) validities for supervisor 
ratings are more consistent with the Convergence Hypothesis (Schmidt et al., 1988). Given the 
conflicting results for the BMCT and the EAS, Kolz et al. (1998) proposed that the validity 
trends were attributable to the type of items on each of the tests.  The authors suggest that the 
inconsistent findings reflect that the BMCT is an assessment of ability and the EAS is an 
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assessment of achievement. Another explanation is that the small sample sizes in this study led to 
chance relationships. 
 In an effort to further explore the degree to which validities might change over time, 
Hulin et al. (1990) conducted a meta-analysis examining the predictive validity of ability as a 
function of time. This study found that 82% of the samples showed decreasing validities. In 
addition, when corrections were made for study artifacts, larger decreases in validity were 
obtained.  However, it is important to note that validities never reached zero.  
 In 2001, Keil and Cortina conducted a meta-analysis examining decreasing validity 
coefficients and found that predictors (i.e., cognitive ability, perceptual ability, psychomotor 
ability) demonstrated a universal decline in validity over time. Interestingly, Keil and Cortina 
(2001) argued that the decline was due to the changing ability of the individual. They suggested 
that skills are developed over time at differential rates due to differential abilities. 
  The final study reviewed in this section was conducted with a very large sample (N = 
3,018) and provides a clear pattern of results. Humphreys and Taber (1973) examined the 
correlations of Graduate Record Examination (GRE) scores with eight semesters of 
undergraduate college grades and they found that the validities monotonically decreased over 
time, which provides unambiguous support for the changing-task model. Humphreys et al. 
(1973) argued that their results were inconsistent with the changing-subject model because it 
predicts GRE scores should correlate the highest with grades obtained contemporaneously. 
Changing-Task Model versus Changing-Subject Model 
 
 The changing-subject model has roots in several lines of research, beginning with Adams 
(1957) who argued that individual abilities could change over time. This argument views ability 
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as an individual’s current repertoire of skills, knowledge, and problem solving strategies 
(Humphreys, 1960). The formula underlying the changing-subject model is: 
xij =Σ (ak yijk)  +eij + sij 
where xij = score of the ith  person on the jth trial; 
ak = importance of kth ability factor. 
yijk = amount of kth ability possessed by ith person on the jth trial ; 
eij = error of measurement for ith person on the jth trial; 
sij = a factor specific to trial j by the ith person. 
The importance of kth ability (i.e., ak) possessed by the ith person on the jth trial is 
hypothesized to remain stable over time. The changing-subject model asserts that yijk (amount of 
kth ability possessed by ith person on the jth trial) changes as a function of practice, so yijk is not 
assumed to equal yij’k. There is a lack of research on this model, as studies do not typically 
include post measurements of ability to test the changing-subject model. 
One notable exception is a study conducted by Alvarez and Hulin (1973). This study 
employed a sample of 67 flight students in the experimental group and 74 students in the control 
group. The researchers hypothesized that the experimental group would demonstrate greater 
gains on the three spatial abilities (i.e., speed and flexibility closure, spatial orientation, and 
perception) related to flight performance, but not mechanical aptitude because it is not related to 
flight performance.  Additionally, these researchers hypothesized there would be no difference 
between the experimental and control group on mechanical aptitude. 
For the experimental group, performance (on flight maneuvers) was assessed three times 
a week over the course of fifteen weeks. Before and after training, the participants completed a 
battery of cognitive ability measures including spatial abilities and a measure of mechanical 
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aptitude. Results showed that the experimental group’s increase in spatial ability was 
significantly greater than the control group’s change. This study suggests that the ability of the 
participants changed as a result of practice, providing support for the changing-subject model.  
The mechanical aptitude test was designed to measure mechanical principles, devices, 
and tools acquired through experience and training. The tests used to define mechanical aptitude 
(i.e., Tool Knowledge Test, the Mechanical Information Test, Electrical Information Test) were 
taken from the Kit of Reference Tests for Cognitive Factors (French, 1954).  It was not expected 
that individuals would show any gains on the mechanical aptitude tests because the training had 
very little mechanical focus. The mechanical tests were included to evaluate the effects of 
practice on abilities not directly connected to performance of the task.  Results for the 
mechanical aptitude tests were inconclusive. Two out of three of the mechanical aptitude tests 
(i.e., Tool Knowledge Test and the Electrical Information Test) showed decreases for the control 
group and one test (the Mechanical Information test) showed an increase for the experimental 
group.  
Without examining the items that comprise the mechanical tests, we can only speculate as 
to the possible explanations for these findings. If the test assesses the understanding of 
mechanical principles, then there may be items related to how gears, pulleys, and levers work in 
machines. These items assess the ability to perceive and understand movement, or the ability to 
describe a mechanism, that, when given a particular input will produce a desired output. It would 
be reasonable to assume that these items also used pictorial representations or diagrams. If this is 
the case, then it is also reasonable to assume that visuospatial reasoning is related to these 
abilities. Common to both mechanical and spatial abilities is visual-spatial cognition, which is 
related to visual-spatial images (Kosslyn, Ball & Reiser, 1978), mental rotation (Shepard & 
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Cooper, 1982) perspective taking (Hintzman, O’Dell & Arndt, 1981), and diagrammatic 
reasoning (or mental animation) (Hegarty 1992). Therefore, it is possible that the training that the 
flight students received in this study may have enhanced mechanical aptitude even though the 
focus was on spatial abilities (Harrell, 2006). 
Instead of dismissing Alvarez and Hulin’s (1973) inconclusive results for the mechanical 
tests, it may be worthwhile to examine the kind of items used on cognitive ability measures more 
systematically. Research in the area of visual-spatial cognition suggests that an important 
component may be missing from both the changing-task and the changing-subject model. This 
research conceptualizes mental animation (i.e., Park, Kim, & Chun; 2007) as occurring in a 
limited capacity spatial working system. Specifically, research in visual-spatial cognition 
suggests that the influence of a person’s working memory resources should be considered when 
investigating predictors of job performance. In addition, differences in performance could also be 
related to differences in the strategies for managing these resources (Park, Kim, & Chun, 2007). 
The changing-task model can be attributed to Woodrow (1938a; 1938b) and Fleishman 
(1960; 1972). This model states that validity changes of ability measures over time are due to the 
importance of different abilities as a function of practice. For the changing-task model, the value 
of ajk (i.e., the importance of the kth common ability on the jth trial) is not assumed to be constant 
(and hence is subscripted with a j). This model assumes that ability is constant across time, so the 
model becomes: 
xij =Σ (ajk yik)  +eij + sij 
  Evidence for this model would show that cognitive factors are important for performance 
earlier in time (earlier on the job) whereas other abilities (e.g., perceptual speed) are important 
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for performance later in time (later on the job), and the amount of each common ability 
possessed by each individual remains constant over the course of time (Ackerman, 1992). 
Fleishman’s (1960; 1972) studies on psychomotor ability and performance provide 
support for the changing-task model. Fleishman (1960) investigated the effects of various 
psychomotor measures on the performance of a rotary pursuit task over many trials. Exploratory 
factor analysis was used to analyze the data obtained from this study, incorporating both the 
predictor and the criterion. Although the use of both the predictor and criterion in this factor 
analysis has been questioned (Alvarez & Hulin, 1972), these findings do provide support for the 
changing-task model. The results indicated that ten factors of ability could be identified, and that 
these ten factors (factor loadings) varied over trials. This research found that three of the abilities 
decreased in importance and two of the abilities increased in importance. This finding also 
supports the proposition of Jones (1966) who argues that general abilities are important earlier in 
time, and narrower abilities become more important later on. 
Ackerman (1987) also provided evidence that the contributions of different abilities 
change over time. This research describes two kinds of tasks with different resource 
requirements. “Consistent tasks” are tasks in which automatic processing can develop over 
practice and the individual becomes less dependent on his or her cognitive resources (Shiffrin & 
Schneider, 1977). In other words, the individual becomes familiar with the process and over time 
is able to automate performance. An example of this might be learning to drive a car. 
“Inconsistent tasks” do not allow automatic processing to develop.  Inconsistent tasks do not 
have consistent processing rules and require effort (i.e., controlled processing) and cognitive and 
attention resources.  
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In an effort to examine the moderating influence of consistent and inconsistent task 
requirements on ability-performance relationships, Ackerman (1987) re-analyzed some of 
Fleishman’s (1972) data and found that Fleishman’s hypothesis (i.e.,  at the final stage of 
practice, a new, task specific ability develops) was not supported for inconsistent tasks (i.e., 
memory, reasoning, and knowledge retrieval). For inconsistent tasks there was a decrease in task 
specific variance over time. In addition, the results suggested that general ability-performance 
correlations declined with practice, and the perceptual speed-performance correlations increased 
with practice of “consistent tasks” that did not require substantial cognitive resources over time 
(i.e., verbal, spatial and perceptual/motor speed tasks). Moreover, for consistent tasks there was 
an increase in task specific variance over time.  Furthermore, Ackerman stated that the lack of an 
ability-performance relationship in later practice sessions could be the result of the choice of 
ability measure.  According to Ackerman, “…the declining correlations previously found 
between abilities and performances during skill acquisition are not inevitable.” (p. 23). The 
results of this research provide evidence for the moderating effect of automatic and controlled 
processing on ability-performance correlations during practice. 
Following this research, Ackerman (1988) proposed three stages of skill acquisition: 
cognitive phase, associative phase, and autonomous phase and three task characteristics: 
consistency of information processing demands, task complexity, and amount of practice.  In this 
article, eight experiments were conducted to test predictions about correlations of performance 
with perceptual speed and general intellectual ability measures. For consistent and fairly 
complex tasks, performance was expected to be initially more strongly correlated with general 
ability measures than perceptual speed scores. With continued practice, the former relation was 
expected to decline, while the latter relation was expected to increase. That is, with continued 
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practice, it was predicted that perceptual speed would make an increasingly larger relative 
contribution to performance than general abilities. According to Ackerman, when the task is 
consistent, the individual needs less cognitive resources over time and moves into the associative 
phase where perceptual speed becomes a stronger predictor of performance. In the final stage, 
the autonomous phase, the task becomes automatic and few cognitive resources are required. The 
results confirmed that with practice on consistent tasks, the participants moved through each 
phase (i.e., cognitive, associative and autonomous) resulting in skill acquisition.  
For inconsistent tasks, performance was not expected to move seamlessly through each 
stage (Ackerman, 1988). Instead, inconsistent tasks were expected to remain resource dependent 
preventing individuals from progressing past the first stage (i.e., cognitive). The results 
confirmed that as tasks become more inconsistent, processing demands increase and slow the 
acquisition of skills. Inconsistent tasks did not become automatic, and general mental ability 
continued to predict performance in later stages. 
 There is a fundamental difference between Ackerman’s (1987;1988) explanation of the 
changing-task model and the theory proposed by Lievens, Ones, and Dilchert  (2009). In Lievens 
et al. (2009) a study was conducted to examine the Big Five personality scale validities with 
academic performance over time in medical school. The authors proposed that changing 
validities over time are due to a change in the nature of the job itself. In medical school the 
criterion changes from classroom work to more applied work over time.  It is reasonable to 
expect that if the criterion changes, then the validity will change also. Unlike the changing-task 
model proposed by earlier researchers, this explanation states that the determinants of 
performance change over time, not because of increasing or decreasing importance of the 
predictor, but because the criterion is changing. 
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Ackerman’s (1987; 1988) findings have implications for the employee who is new on the 
job compared to the employee who has several years of tenure. Ackerman’s model of skill 
acquisition is consistent with Murphy’s (1989) dynamic model of job performance. In Murphy’s 
(1989) model, employees are in either the transition stage or the maintenance stage. In the first 
state, the transition stage, new employees have to learn unfamiliar tasks, procedures, and 
requirements of the job. This is analogous to Ackerman’s research on “inconsistent tasks” and 
the controlled processing requirements of such tasks.   
In Murphy’s (1989) second stage, the maintenance stage, employees have been on the job 
for some length of time and have learned the basic aspects of their job duties. The maintenance 
stage is analogous to Ackerman’s research on “consistent tasks” and the automatic processing 
that develops for such tasks.  During this stage, cognitive ability becomes less important and 
personality factors may gain in importance. Ackerman’s (1987; 1992) research shows that 
cognitive ability is a strong initial predictor of performance and continues to be a strong 
predictor during initial training. However, after the tasks move into the autonomous stage, 
Ackerman found that cognitive ability becomes less important. 
Current Study 
 
The purpose of this study was to investigate the change over time of the predictive 
validity of cognitive ability and certain personality characteristics, as well as test two competing 
models of dynamic criteria/change. In Study One, I examined the importance of cognitive ability 
as a predictor of performance in the early stages of a sales manager’s career (e.g., transition state; 
Murphy; 1989) when the situation and the job tasks were new. I also examined the relationship 
of cognitive ability with sales performance over time to determine the pattern of these validities 
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in latter stages of tenure. Previous research in this area suggests that the importance of cognitive 
ability decreases over time (Hulin et al., 1990). Therefore for general cognitive ability, I 
proposed a hypothesis that is consistent with this line of reasoning.  
 
H1: The criterion-related validity of general cognitive ability will decrease over time. 
 
This study was concerned with the prediction of initial performance and the prediction of 
performance growth (i.e., mean level change in performance), examining intraindividual change 
or changes in performance within an individual over time. When examining intraindividual 
changes, differences were examined by comparing intraindividual changes across individuals, 
that is, how individuals changed over time (Ployhart & Hakel, 1998). By examining performance 
changes, one can examine the growth of a single individual and determine the growth pattern by 
comparing it to other individuals’ growth patterns (Ployhart & Hakel, 1998).  This research 
addressed whether individuals perform better over time, stay the same, or get worse.  
The Hierarchical Generalized Linear Model (HGLM) provides a method that allows 
researchers to examine performance stability over time. HGLM is a generalization of 
Hierarchical Linear Modeling (HLM) that accommodates nonlinear outcomes. For this analysis, 
the level 1 independent variable was time (i.e., linear and quadratic); the level 2 independent 
variable was cognitive ability. The models are provided below: 
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Level 1 Model (Within-Subjects):  
log(Yti)= π0i+ π1i (timet) + π2i (time 2t)  
Level 2 Model (Between-Subjects):  
Intercept =   π0i = β00 + β01 (cognitive abilityi) + r0i 
Linear Trend =  π1i = β10 + β11 (cognitive abilityi) + r1i 
Quadratic Trend=  π2i = β20 + r1i 
In these equations, Үti is the number of New Products Sold for sales manager i (index of 
individual sales manager) at performance quarter t, the index of level 1 (time). Time in this 
model is operationalized as a three month interval labeled a performance quarter (i.e., January-
March, April-June, July-September, October-December). The level-1 model indicates each 
individual's standing on performance as a function of his or her intercept (or initial status) π0i, 
plus his or her linear growth trajectory π1i , and the quadratic performance trajectory π2i.  
Specifically, using HLGM and regressing performance on time (i.e., performance quarters), it 
was expected that the intercept estimate would be related to cognitive ability and the slope would 
be positively related to cognitive ability.  
 
H2:  The relationship between cognitive ability and performance growth will reveal a 
positive trend over time. 
 
Whereas research has found decreasing validities for cognitive ability measures, there is a 
lack of research on the predictive validity of personality over time. By incorporating the work of 
Ackerman (1987; 1992) with Murphy (1989), and the current research on the validity of 
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personality traits, one objective of this study was to examine the changing validities of 
personality with performance over time. 
In the beginning of a sales manager’s career, personality may be less important in the 
prediction of performance because learning the job tasks and product information requires a 
heavy emphasis on cognitive ability skills. After the individual has learned the job tasks, 
motivational factors may become more important. On the other hand, the changing-subject 
hypothesis suggests the personality assessment made prior to hiring will become less predictive 
of job performance over time.    
For Study One of this dissertation, four narrow traits of personality were examined: 
achievement, persuasion, energy and persistence. The inclusion of these narrow personality 
factors was based on two lines of reasoning. First, previous research has demonstrated the 
usefulness of more narrow facets of personality and suggested that global measures may not 
capture the relationship between personality and performance adequately (Hough & Furnham, 
2003; McCrae & Costa, 1989; Wiggins & Pincus, 1992) because some narrow facets of 
personality may be better predictors of certain aspects of performance. Second, given the 
research indicating that matching job type and personality factors is important, this study 
examined personality factors that have been previously found to be related to job performance of 
sales managers. Several studies have shown that achievement, persuasion, energy and persistence 
are valid predictors of performance for salespeople and managers (Kelly & McManus, 1994; 
1999). Each of the four personality traits is discussed in the following sections. 
Persuasion   
            
Persuasion is similar to the personality construct of social dominance. Persuasion has 
been described as egoistic and pushing one’s own ideas. In a review of the literature examining 
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correlates of leadership (Stricker & Rock, 1998), social dominance was among the personality 
factors consistently related to leadership behaviors. Persuasion is demonstrated by leadership 
abilities such as making convincing arguments, selling ideas and debating issues, and changing 
the opinions of others. The importance of persuasion in the workplace is also evident in the 
research on persuasive communication (Hamilton, 2005). This trait should also be important for 
managerial jobs because managers need to be able to influence and lead direct reports. Traits 
similar to persuasion are also found in commercial personality measures designed to predict job 
performance (e.g., Emotional Intelligence, Goleman, 1998; Impact & Influence, Spencer & 
Spencer, 1993; Hogan’s Personality Inventory (HPI), Hogan & Hogan, 1992). 
Energy 
 
Energy refers to working quickly and enthusiastically, effectively handling several 
competing tasks in a fast-paced environment, and sustaining high levels of activity. This 
personality trait is also similar to the trait of potency (a sub facet of extraversion), which has 
been described as impact, influence, and energy (Vinchur et al., 1998).  In addition, Baumeister 
(2001) proposed an energy model of the self in personality and argued that energy is a limited 
resource, such that after hard work or exertion, energy will be depleted and individuals are less 
able to make decisions or regulate emotions until energy is replenished. Baumeister’s theory of 
self-control has obvious consequences for individual performance in work settings. It is likely 
that the personality facet of energy will be important for job outcomes. Energy has also been 
defined as the capacity for multi-tasking or polychronicity, which is the extent to which an 
individual can engage in two or more tasks at the same time. Considering this definition of 
energy, previous research has emphasized the importance of multi-tasking for managerial 
positions (Bishop, 2000; Bluedorn, 2002; Hall, 1983; Onken, 1999). Furthermore, a job analysis 
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of sales positions indicated that salespeople have ambiguous schedules and are often required to 
switch from customer to customer (Conte & Jacobs, 2003; Swanson, 2003).  Energy is also 
similar to the personality subscale of General Activity, a factor of personality assessed by the 
Comrey Personality Questionnaire (Comrey, 1970; Duffy, Jamison, & Comrey, 1969) used in 
applied settings to predict successful workers. 
 
Achievement  
 
The narrow personality facet of achievement is usually viewed as a sub facet of 
conscientiousness (Dudley, Orvis, Lebiecki, & Cortina, 2006). Individuals with higher levels of 
achievement are more likely to set and achieve challenging goals, which also makes them more 
likely to outperform others (Barrick, Mount, & Strauss 1993). In addition, Vinchur, Schippman, 
Switzer, and Roth (1998) found that the sub facets of potency (from extraversion) and 
achievement (from conscientiousness) were the strongest predictors of sales success. Previous 
research has found this personality dimension to be related to the contextual performance 
dimension of job dedication (Van Scotter & Motowidlo, 1996). Achievement is demonstrated by 
constantly working to improve one’s performance, identifying standards of excellence and 
measuring performance against them, and pushing the limits of one’s ability. Goal-setting 
behavior is similar to this construct and has been found to have a large and positive effect on 
performance (Locke & Latham, 2002). Also, there may be common characteristics with 
achievement and the sub facet dimension (from conscientiousness) of industriousness. This facet 
of personality has been described as the tendency to put a lot effort into one’s work, to be 
achievement striving and to set high standards for oneself (Chernyshenko; 2002). 
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Persistence 
 
Persistence describes the capacity to complete a job from start to finish, finding ways to 
work around obstacles, and having strong sense of commitment to getting things completed. 
Persistence is very similar to the conscientiousness sub facets of industriousness, responsibility 
(Chernyshenko, 2002) or dependability (Hough & Furnham, 2003). Individuals with high levels 
of this trait are likely to exert more effort.  Peabody and DeRaad (2002) identified persistence as 
a personality factor that is a “transitional” domain between conscientiousness and extraversion.  
Persistence is a personality factor that is frequently assessed in organizational settings to select 
employees (e.g., 16 Personality Factor Questionnaire [16PF], Conn & Rieke, 1994; 
Tridimensional Personality Questionnaire, Cloninger, Przybeck, & Svrakic, 1991). 
Each of the personality factors described above should be related to a dimension of 
performance that is relevant for sales managers. The sales manager job requires effective social 
interactions with both clients and supervised staff members. In addition, there is evidence to 
suggest that individuals in the job of a sales manager may demonstrate two distinct stages of 
performance analogous to Murphy’s (1989) dynamic model of job performance (Wunder, 2007). 
For example, the first stage, the transition stage, is characterized by learning new skills and 
performance strategies (Murphy, 1989).  In this stage, sales managers are required to learn 
certain core job tasks such as the technical knowledge of products (i.e., learning the 
specification, application and function of company products), company policies and procedures, 
completing paperwork related to expenses and orders, maintaining company specified records, 
knowledge about budgeting and controlling costs, and the development of selling strategies. In 
the maintenance stage, sales managers have learned the core tasks required for the job, and task 
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performance no longer requires the same amount of attentional resources. The maintenance stage 
is characterized by an increase in the need for motivation (e.g., persistence). 
Study One examined the importance of persuasion, energy, achievement, and persistence   
in the transition and maintenance stages of performance for sales managers. The changing-task 
hypothesis suggests that these personality factors will be more important in later stages of the 
individual’s career, when sales managers have learned the core job tasks and can devote more 
time to less cognitively loaded aspects of the work (e.g., relationship building, listening, 
responding quickly, and keeping promises, following up with customers, gaining attention of 
potential customers).  Alternatively, the perspective that the validity of personality will degrade 
over time suggests that personality is no different than cognitive ability and will demonstrate the 
same trend found in research examining this trait. 
 
Question 1: How does the criterion-related validity of persuasion, energy, achievement, 
and persistence change over time? 
This research also addressed the question of whether the changing validities of 
personality-performance relationship are best explained by the changing-task model or the 
changing-subject model.  Despite the enduring belief that personality is fairly stable over the 
course of an individual’s life (Costa & McCrae, 1989; 2006; Costa, McCrae, & Siegler, 1999), 
there is important research documenting changes in personality across the lifespan (Helson, 
Jones, & Kwan, 2002; Helson, Kwan, & Jones, 2002; Helson & Moane, 1987; Roberts, Walton, 
& Viechtbauer, 2006).  This research tested whether the changing-subject model or the 
changing-task model better explained changing performance over time by reassessing the four 
traits. More specifically, the changes in level of persuasion, energy, achievement and persistence 
were explored.  
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Question 2: What is the relation of pre- and post-test measures of persuasion, energy, 
achievement, and persistence? 
 
For Study Two, the Hierarchical Generalized Linear Model (HGLM) was used to 
examine the relationship between personality and performance over time.  For these analyses, the 
level 1 independent variable was time (i.e., linear and quadratic); the level 2 independent 
variables were the four personality measures (i.e. persuasion, energy, achievement and 
persistence), which were entered into the model individually; these models are labeled as Models 
1, 2, 3, and 4 respectively.  To illustrate the equations, the model for achievement is provided 
below: 
Level 1 Model (Within-Subjects):  
log(Yti)= π0i+ π1i (timet) + π2i (time 2t) 
Level 2 Model for Achievement (Between Subjects):  
Intercept =   π0i = β00 + β01 (achievementi)  
Linear Trend =  π1i = β10 + β11 (achievementi)  
Quadratic Trend=  π2i = β20 + β21 (achievementi)  
 
Question 3: What is the relationship between persuasion, energy, achievement, and 
persistence and performance over time? Will this relationship reveal a positive or 
negative trend of validities over time? 
 
In summary, this research examined the relationship between cognitive ability, 
personality and performance over time.  In particular, this study determined whether the validity 
of cognitive ability was stronger in the beginning of an individuals’ career, and then became less 
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important as the individual learned the basic job tasks (Ackerman, 1987, 1988; Ackerman & 
Humphreys, 1990; Murphy, 1989).  In addition, I explored the relationship between the 
personality factors of persuasion, energy, achievement, and persistence with performance. This 
research tested the hypothesis that personality validities increase over time in magnitude.  This 
view argues that as the individual gains experience, the importance of personality factors will 
become more apparent. Finally, I explored the change in personality over time. 
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CHAPTER TWO: STUDY ONE 
In Study One, the relationships between four personality measures and performance over 
time (defined as new products sold quarterly) were examined. The scores on the four personality 
measures (i.e., persuasion, energy, achievement, and persistence) were collected from the 
organization’s archival databases. Although all of the measures were obtained when the sales 
managers were hired, it is important to note that only persistence scale score was included as part 
of pre-employment selection process.  
Participants 
 
Participants included 1,765 sales managers employed in a large Midwestern company. 
All sales managers included in this study were hired between the years 2000-2006 (see Table 1). 
This sample was used because sales managers are highly selected employees who must learn the 
core tasks of the job and then devote attention to other tasks. 
Performance Criteria 
  
For this research, the dependent variable was a measure of effectiveness (Campbell, 
1990).  Effectiveness is different from performance in that performance is a behavior under the 
direct control of the individual. Effectiveness, on the other hand, is an outcome of the results of 
performance (e.g., sales volume). Effectiveness measures are often used in place of actual 
behaviors on the job (Anderson & Oliver, 1987). One obvious reason for this approach is the 
availability of objective measures of performance. In 1981, Weitz indicated that dollar sales were 
the single most common performance measure in the research on sales performance. Many 
companies believe that effectiveness measures are necessary to maintain motivation (Anderson 
& Oliver, 1987). The disadvantage of using effectiveness is that there are many factors that are 
not under the direct control of the sales manager including market factors, competitive pricing, 
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and economic conditions. This study used effectiveness measures (hereafter referred to as 
performance) and therefore it was important to control other variables when comparing sales 
managers. To allow a better comparison of performance between sales managers, two factors 
were controlled in this study 1) population density (county population per square mile), and 2) 
market competitiveness (expected market penetration divided by distribution share). 
 As is common in sales-based industries, performance was indexed by the number of new 
products sold quarterly. This criterion is important to all sales managers. It is a critical outcome 
because it is the primary product endorsed and supported by the company. This performance 
measure was collected monthly and used for compensation and other benefits.  The outcome 
variable (i.e., new products sold) is also customarily used in this company for research in other 
areas of interest.  Because we assume that job tenure impacts sales volume, we calculated 
managers' quarterly totals based on their hire date.  Business quarters are defined as the 3 month 
time periods including 90-92 days for each time period.  Business quarters are January-March 
(i.e., 90 days), April-June (i.e., 91 days), July-September (i.e., 92 days), and October-December 
(i.e., 92 days).  For example, the first quarter performance for a manager hired in December 2003 
would coincide with the last business quarter of the year which is the October-December 2003 
time period.  To code tenure in this way, the number of days in the first quarter was also coded as 
a separate variable.  A manager hired on December 1, 2003 would have 31 days in the first 
performance quarter.  The second quarter performance period would coincide with the first 
business quarter of the next year which is January–March 2004 period, and so forth.  
For the sake of comparison and completeness, supervisor ratings of the sales managers 
were also collected (Appendix E). This measure was collected for the current year performance. 
This subjective measure was intended to provide additional information about the dimensionality 
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of performance that may not have been captured in the effectiveness measures collected over the 
last five years. However, it was not possible to examine the influence of time with the supervisor 
performance ratings.   
Personality Measures 
 
 Before hire, all of the participants took a selection test called the Career Profile Plus 
(CP+, LIMRA, 2003a; 2004; Kelly & McManus, 1994; 1999; McManus & Mitchell, 1987) 
which included a 40-item, multiple-choice format personality section with four subscales: 
Persuasion, Energy, Achievement, and Persistence. This section took approximately 10 minutes 
to complete. Response scales ranged from “strongly disagree" to "strongly agree”. Scores for 
each scale range from 10-50, and were converted to a 0-10 scale. Alpha reliabilities for the four 
subscales are .78, .77, .82, and .85, respectively (LIMRA, 2004). Validities were corrected for 
range restriction using scores obtained for the population of all who applied for the job (this 
process is described in more detail in the next section)  The Career Profile Plus has been widely 
used in the United States and Canada to select entry-level sales representatives for over a decade 
(LIMRA, 1962; Kelly & McManus, 1994). 
Demographic Information 
 
Demographic variables including gender, age, race, state of residence, and marital status 
were collected (Table 1). The mean age (at the time of hire) for sales managers was (M = 36.51, 
SD= 6.86) with a minimum age of 22.32 and a maximum age of 64.48.  The database was 
predominately male (N = 1,290), Caucasian, (N=1,444), and married (N= 1,499).  Only 30 (i.e., 
30/1765 or 2%)   managers were terminated (i.e., discontinued, job changed, transferred, moved) 
during the course of this study (see Table 1)1
                                                 
1 Personality scale scores for Time 1 and Time 2 were obtained for all terminated sales managers except the three 
. Thirteen sales managers were terminated in 2007, 
sales managers who passed away. 
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fourteen were terminated in 2008.  Between the years 2005-2007, three sales managers died; 
their deaths were in August 2005, June 2006, and May 2007.  The average length of service of 
those who were terminated was 3.1 years.  
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CHAPTER THREE: ANALYSES AND RESULTS FOR STUDY ONE 
 Means and standard deviations of the new products sold by performance quarters are 
provided in Table 2, and graphed in Figure 1.  The inter-correlations of the performance quarters 
are provided in Table 4 and exhibit the simplex quasi-super diagonal pattern. Means and 
standard deviations for the personality scales are provided in Table 5. The inter-correlations for 
the personality scales for Study One are found in Table 6.  The means and standard deviations 
for the Study One personality scales included Persuasion (M = 7.58, SD= 2.31), Energy (M = 
7.72, SD=2.33), Achievement Drive (M =7.87, SD=2.14), and Persistence (M =8.15, SD=2.05).  
The correlations between each of the personality scales and the performance quarters are 
provided in Table 5.  
To allow for a better comparison of performance between sales managers, two indices of 
market conditions were examined to determine if there was a need to control for these factors in 
this study: 1) population density (county population per square mile), and 2) market 
competitiveness (expected market penetration divided by distribution share). The correlations 
with performance were not significantly affected by these control variables. Therefore, no 
control variables were used in this study. 
Next, I examined the correlation matrix and the changing criterion-related validities over 
time (Question 1) (see Table 5). The criterion-related validities for each personality predictor 
over the 32 performance quarters support the increasing validities position (see Figures 5, 9, and 
13, 17).  An examination of the correlations revealed an increasing trend in magnitude over time.  
All personality correlations with performance were corrected for restriction of range.  I explicate 
this process in more detail below. 
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Correcting for Restriction of Range 
 
For this study, the determination of predictive validity required use of the test scores used 
for selecting sales managers. All applicants were required to take the Career Profile and the 
personality scales.  However, only the Persistence score was included as part of the composite 
score used for hiring. In other words, the Career Profile and Persistence scale were combined 
into one score and used for selecting sales managers. The test scores of newly hired sales 
managers only represented a small sample of the overall applicant pool. Therefore, to estimate 
the validity for the overall applicant pool it was necessary to perform a range restriction 
correction.  This provided a more accurate estimate of the validity coefficient (Schmidt, Oh, & 
Le, 2006). 
For this study, the formula for indirect restriction of range was used.  With direct 
restriction of range, applicants are selected directly on the test scores top down, and there is 
explicit range restriction. For indirect restriction of range, applicants are not selected on the 
variables of interest (e.g., Persuasion, Energy, Achievement Drive), but these variables are 
correlated with the original test used to directly select applicants (Career Profile Plus, Persistence 
composite). In other words, direct range restriction is the explicit selection on X and results in 
distortion of the correlation between X and Y. Indirect restriction of range is the explicit 
selection on a third variable Z and results in distortion of the correlation between X and Y 
(which are correlated with Z) (Schmidt, Oh, & Le, 2006). 
Because Persuasion, Energy and Achievement Drive were not used in the selection of 
sales managers, but were highly correlated with the Career Profile/Persistence composite score, 
validities were corrected using the Case III equation for indirect restriction of range (Schmidt, 
Oh, & Le, 2006).  The formula is: 
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To illustrate this procedure, an example using this equation is presented.  In this example, 
the observed validity of Persuasion at Time 1 with performance quarter 32 is (r= .01).  In the 
formula for indirect restriction of range the variables include ρxy = the validity corrected for 
range restriction; rxy = the restricted group observed validity, rxz = the restricted group observed 
correlation between the predictor x and the third variable z; ryz = the restricted group correlation 
between the criterion y and the third variable z; and uz = sz/Sz, where sz and Sz are the restricted 
and unrestricted SDs of z respectively. The values of these variables are provided below: 
rxy  = .01 (restricted group observed validity at performance quarter 32) 
sz = 2.75 (the restricted SD of the Career Profile and Persistence composite score) 
Sz = 5.84 (the unrestricted SD of the Career Profile and Persistence composite score) 
uz = .47 (sz/Sz,; 2.75/5.84) 
rxz= .41 (the restricted group observed correlation between the Persuasion (x) and the third          
             variable Career Profile and Persistence composite score (z) 
ryz= .24 (the restricted group correlation between the criterion performance in quarter 32 (y) and  
             the Career Profile and Persistence composite score ( z) 
The values for each variable were incorporated into the equation for indirect restriction. 
The corrected validity coefficient is  
                                              ρ= 
( )
( )[ ] ( )[ ]106.51.322.51.3
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 The indirect range restriction formula was also used for Persistence, even though the 
scale of Persistence was combined with the Career Profile Biodata Test and used in the selection 
of sales managers. This situation departs from the model of indirect restriction of range because 
selection is partially based on the Persistence test.   In this case, researchers have traditionally 
used direct range restriction corrections without taking into consideration the interpredictor 
relationships (Sackett, Lievens, Berry & Landers, 2007).  
Sackett, et al. (2007) emphasized the importance of differentiating between range 
restriction due to selecting on a composite (e.g., two tests are compensatory and combined 
together), and restriction due to sequential section (e.g., when two tests are used for selection, 
one must pass the first test to take the second one). The two cases are very different in terms of 
their implications for attempting to make range restriction corrections. In the case of sequential 
selection, if range restriction corrections are made with the direct range restriction formula, the 
corrected validity coefficient is modestly underestimated.  However, if the direct range 
restriction formula is used with a composite test (i.e., compensatory) this may result in a radical 
underestimate of the validity coefficient.  In light of this research, all personality scores were 
corrected using the indirect restriction of range formula. 
Predictive Validity of Personality Scores 
 
The relationship between scores on the Persuasion scale (Study One) and performance 
across the 33 time periods is provided in Table 5. The corrected correlations of Persuasion with 
performance range from ρ= -.03 at quarter 0, to ρ= .28 at quarter 32.  The relationship between 
scores on the Energy scale (Study One) and performance across 33 time periods ranged from ρ= 
-.02 at quarter 0, to ρ= .41 at quarter 32.  The relationship between scores on the Achievement 
Drive scale (Study One) and performance across 33 time periods ranged from ρ= - .02, to ρ=.48 
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at quarter 32.  The relationship between scores on the Persistence scale (Study One) and 
performance across 33 time periods ranged from ρ= .09 at quarter 0, to ρ= .45 at quarter 32. 
Constant Sample from Study One (N=247) 
 
 Due to the decreasing sample size across time (quarters) for the overall sample, a 
constant sample was taken from the original sample of (N= 1,765 participants). The constant 
sample included 247 applicants across 21 quarters (see Figure 2). Means and standard deviations 
for the personality scales are provided in Table 7. The inter-correlations for the personality scales 
for Study One are found in Table 11.  The means and standard deviations for the Study One 
constant sample personality scales included Persuasion (M = 6.46, SD= 2.68), Energy (M = 7.07, 
SD=2.61), Achievement Drive (M =7.14, SD=2.33), and Persistence (M =7.04, SD=2.64).  The 
correlations and corrected correlations between each of the personality scales and the 
performance quarters are provided in Table 7.   
All four of the personality predictors’ validities with job performance in the constant 
sample increased in magnitude across time. The relationship between scores on the Persuasion 
scale (Study One) and performance across the 21 time periods is provided in Table 7. The 
corrected correlations of Persuasion with performance range from ρ= -.03 at quarter 0, to ρ= .15 
at quarter 21.  The relationship between scores on the Energy scale (Study One) and performance 
across 21 time periods ranged from ρ= .02 at quarter 0, to ρ= .12 at quarter 21.  The relationship 
between scores on the Achievement Drive scale (Study One) and performance across 21 time 
periods ranged from ρ= - .04, to ρ=.14 at quarter 21.  The relationship between scores on the 
Persistence scale (Study One) and performance across 21 time periods ranged from ρ= -.03 at 
quarter 0, to ρ= .20 at quarter 21. 
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 All four of the personality predictors’ validities with job performance increased in 
magnitude starting at approximately 5 years after hire for both the overall sample (N= 1,765) and 
the constant sample (N= 247). This is consistent with the line of reasoning that initial 
performance tends to be better predicted by cognitive abilities whereas performance further into 
one's job tenure may be more determined by personality factors rather than cognitive ability 
(Helmreich et al., 1986; Murhpy, 1989).  However, without a measure of cognitive ability, no 
comparison is possible for the initial validities with performance.  While this research is 
consistent with a changing-task model, the extent to which intra-individual changes on 
personality variables impact the relationship between personality and performance trajectories 
cannot be determined without measures of personality at a second point in time.  To compare the 
initial validities of cognitive ability and personality with performance, and to investigate intra-
individual change over time more fully, Study Two was conducted. 
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CHAPTER FOUR: STUDY TWO 
For Study Two, the objective was to investigate the changing-subject model. A subset of 
the participants from Study One were again administered the four personality measures at the 
time of this study.  This is the same selection test the sales managers took prior to being hired.   
Participants  
For Study Two, 317 sales managers, recruited from the previous study, were sampled. All 
sales managers were appointed in 2000-2005 (Table 1). Participants were recruited via company 
email and through communications with their direct supervisors. Only sales managers who had 
taken the CP+ (those from Study One) were sampled.  
In addition, similar to Study One, a constant sample was taken from the overall 317 sales 
managers. The constant sample included 251 participants across 13 quarters. 
Performance Criteria 
 
Performance as defined for Study One was used.  
Personality Measures 
 
All of the individuals in this sample were administered the personality section of the 
Career Profile Plus for the second time. The average time between taking the personality 
measures at Time 1 and Time 2 was M= 3.84, (sd= .98) years. The amount of time ranged from 
3-8 years. This test was described previously in Study One. 
Cognitive Ability 
 
All of the individuals in this sample were administered a cognitive ability (LIMRA, 
2003b). The cognitive ability section has two sections: reasoning (6 items) and logical ordering 
(8 items). After examinations of the percentage of items correct (Table 13), item-total 
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correlations, and item discrimination index (Table 14), item one was dropped from the test.  
Thus, the number of items used for subsequent analyses was 13. 
Demographic Information 
 
Demographic variables including gender, age, race, state of residence, and marital status 
were collected (Table 1). The mean age of sales managers was (M = 36.58, SD= 6.81) with a 
minimum age of 23.24 and a maximum age of 58.58. The database was predominately male (N = 
231), Caucasian, (N=266), and married (N= 284). Twenty-seven managers (i.e., 27/317 or 9%) 
were terminated (i.e., discontinued, job changed, transferred, or moved) during the course of this 
study (see Table 1)2
 
. The average length of service of those who were terminated was 3.1 years.  
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
2 The same twenty-seven sales managers were identified as terminations in Study One. 
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CHAPTER FIVE: ANALYSES AND RESULTS FOR STUDY TWO 
          Means and standard deviations for the Time 2 personality scales and cognitive ability are 
provided in Table 8. Correlations of these measures with quarterly performance are also shown 
on Table 8. The inter-correlations for the personality scales for Time 2 are found in Table 11.  
The means and standard deviations for New Products sold by performance quarters in Study 2 
are found in Table 15 and Figure 3. The means and standard deviations for the personality 
scores in Study Two include Persuasion at Time 2 (M = 6.07, SD= 2.71), Energy at Time 2 (M 
= 6.43, SD= 2.56), Achievement Drive at Time 2 (M =6.10 , SD=2.69) and Persistence at Time 
2 (M = 7.62, SD=2.09) (Table 5). The correlations between personality and cognitive ability 
can be found in Table 12. 
T-test Analyses 
 
 In order to investigate the changing-subject model (question 2) paired samples t-tests 
were computed between personality scores (i.e., persuasion, energy, achievement, persistence) at 
Time 1 (from Study One), and Time 2 (from Study Two) (see Table 17). The paired samples t-
test allows us to test whether the two sample means, collected from the same group on two 
separate occasions, are significantly different from each other.  Significant differences were 
found in all four paired samples.  Results for pair 1, Persuasion Time 1 and Persuasion Time 2, 
were t(df,316) = 10.31 p < .001. The results for pair 2, Energy Time 1 and Energy Time 2, were t(df, 
316) = 8.07 p < .001.  Results for pair 3, Achievement Drive Time 1 and Achievement Drive Time 
2, were t(df,316) = 10.39 p < .001.  For pair 4, Persistence Time 1 and Persistence Time 2, t(df,316) = 
12.44 p < .001.  
 The results of the paired sample t-tests showed that mean values in personality on all four 
personality tests decreased over time (Table 17).  More specifically, the mean value of 
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Persuasion dropped from M = 7.58 at Time 1, to M = 6.07 at Time 2.  The mean value of Energy 
dropped from M = 7.72 at Time 1, to M = 6.43 at Time 2.  The mean value of Achievement 
Drive dropped from M = 7.87 at Time 1, to M = 6.10 at Time 2.  Finally, the mean value of 
Persistence dropped from M = 8.15at Time 1, to M = 7.62 at Time 2.   
Constant Sample from Study Two (N=251) 
 
 Due to the decreasing sample size across time (quarters) for the overall sample (N= 317), 
a constant sample was examined (N= 251) across 13 quarters (see Table 16 and Figure 4). Means 
and standard deviations for the constant sample (N= 251) personality scales are provided in 
Table 9. The inter-correlations for the personality scales for Study One are found in Table 11.  
The means and standard deviations for the Study Two constant sample personality scales 
included Persuasion (M = 7.67, SD= 2.24), Energy (M = 7.58, SD=2.31), Achievement Drive (M 
=7.69, SD=2.23), and Persistence (M =9.02, SD=1.28).  The correlations and corrected 
correlations between each of the personality scales and the performance quarters for the constant 
sample (N= 251) are provided in Table 9. 
T-test Analyses for Constant Sample from Study Two (N=251) 
 
Significant differences were found in all four paired samples (Table 18).  Results for pair 
1, Persuasion Time 1 and Persuasion Time 2, were t(df,250) = 9.54 p < .001. The results for pair 2, 
Energy Time 1 and Energy Time 2, were t(df, 250) = 7.53 p < .001.  Results for pair 3, 
Achievement Drive Time 1 and Achievement Drive Time 2, were t(df,250) = 10.22 p < .001.  For 
pair 4, Persistence Time 1 and Persistence Time 2, t(df,250) = 11.25 p < .001.  
Further examination shows that for Persuasion scores, there were 61 individuals whose 
scores stayed the same, 58 individuals whose scores increased and 198 individuals whose scores 
decreased. For the personality scale of Energy, there were 60 scores that stayed the same, 72 
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individuals whose scores increased and 185 individuals whose scores decreased. For 
Achievement Drive, there were 48 scores that stayed the same, 70 scores that increased, and 199 
scores that decreased. Lastly, for Persistence, 80 scores stayed the same, 32 scores increased, and 
205 scores decreased. Details on the point gain and loss percentages are available in Table 19. 
Next, I examined the postdictive relationship between cognitive ability and performance 
over time (hypothesis 1). Though a predictive design is preferable, it was not possible in this 
study.  Admittedly, a postdictive explanation is weaker than a predictive explanation, however 
previous research has relied on postdictive data when necessary and appropriate (Humphreys & 
Taber, 1973).  The correlations between cognitive ability and performance after correcting for 
restriction of range (Appendix C) across 21 quarters ranged from ρ= -.03 at quarter 0, to ρ= -.06 
at quarter 20 (Table 8). 
Thus, this study found that cognitive ability was not an important predictor of 
performance for sales managers in the early stages of a person’s career. The correlations of 
cognitive ability with performance are nearly zero or below zero across all time periods (Tables 
8 and 9).  Hypothesis 1 (i.e., the criterion-related validity of general cognitive ability will 
decrease over time) is not supported by these findings because the pattern of correlations of 
cognitive ability with performance over time remains consistently near zero.  
The Generalized Linear Model 
 
 An important feature of longitudinal data is the distribution of the outcome variable. With 
the linear regression model, it is assumed that variables are normally distributed, have constant 
variance over values of the predictors, and the dependent variable is a linear function of predictor 
variables. However, if the outcome variable is categorical, it is important to examine the data to 
determine if the assumptions of a general linear model will hold.  This is particularly important if 
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a naturally occurring boundary exists (e.g., New Products Sold). In this case, the assumption of 
normality does not hold because the normal distribution has a positive probability for the entire 
real number line (i.e., from negative to positive infinity) but a sales manager cannot sell a 
negative number of new products.   
One way to deal with non-normal data is to use transformations to make the data 
approximately normal and then use standard linear statistical methods. Another alternative is to 
use a generalized linear model (GLM; Nelder & Wedderburn, 1972).  Basically, GLMs are 
different from general linear models in two important ways.  First, the distribution of the 
response variable can be non-normal, and it does not have to be continuous. Second, the outcome 
can still be predicted from a linear combination of predictor variables, but they are connected 
through a link function. 
GLMs use a regression procedure to fit relationships between the independent and the 
dependent variable. Unlike classical ordinary least squares regression where the random 
component (i.e., the error term) is assumed to follow a normal distribution, the random 
component in a GLM is assumed to belong to the exponential family of distributions. This family 
includes the normal, the Poisson, the gamma and the negative binomial distribution.  
When using GLMs, three questions should be asked regarding the data.  The first 
question is in reference to the random component of the model: What is the distribution of the 
response variable?   The second question is about the systematic component of the model.  What 
predictor variables to include in the systematic component? The third question is in relation to 
the link function. What link function will be used to connect the mean of the response to the 
systematic component?  The following section addresses each question in more detail.  
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The random component 
 
In situations where count data is used, a Poisson distribution can be a good 
approximation of the distribution (Sniders & Bosker, 1999).  Inspection of the outcome variable 
in this study, New Products Sold, revealed a positively skewed distribution. An important 
property of the Poisson distribution is that the mean equals the variance: 
E(Yij) = µij = var(Yij) 
However, if not all sales follow the same Poisson distribution, the mean µij is not fixed, which 
leads to overdispersion (i.e., the variance exceeds the mean): 
µij< var(yij) 
Inspection of the mean and variance for each quarter of performance in Study One and 
Study Two revealed overdispersion. At each performance quarter, the variance was much larger 
than the mean (see Table 2).  Variables distributed as a negative binomial have a variance that is 
greater than the mean. One way of conceptualizing a negative binomial model is to think of it as 
a Poisson model with overdispersion.   
In an effort to deal with overdispersion a random term is added (the exponential follows a 
Gamma distribution). The product of the Poisson and Gamma distribution is a Negative 
Binomial Distribution, where the mean equals: 
 E(Yij|(predictor score) ij) = exp(β0 + β1((predictor score ) ij), 
and the variance equals: 
var(Yij|(predictor score) ij) = exp(β0 +β1((predictor score ) ij)(
ν
ββ ))(exp( 1
1
ijo cpredictors+
+ ) 
where the inverse of v is the dispersion parameter. 
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The systematic component 
 
The systematic component in a GLM is the same as the right side of a normal linear 
model.  In a GLM, the expected value (or the mean) µi , of individual i's response, Yi  (given 
covariate values xoi,, xoi,, x1i,, …,xmi ) is related to the covariates through a linear predictor ηi .  
The linear relationship is specified by regression coefficients βo, β1, …βm (Agresti, Booth, 
Hobert, & Caffo 2000).  
The link function 
 
The transformation that is used to connect predictors to outcomes is the link function 
(McCullagh & Nelder, 1989). The link function connects the expected value of µi of the outcome 
variable with the linear predictor ηi  . Where, xoi = 1 (βo = the intercept of the equation) and there 
are m covariates, ηi is related to µi (given individuals i's values on the covariates) through some 
link function g: 
g (µi ) =  ηi 
  The link function that is used is contingent on the conditional distribution of the data. 
When the distribution is normal (Gaussian), g is typically an identity function, and the equation 
is a standard linear regression (with an identity link). 
 
ηi = µij =β0xoi + β1x1i  + βmxmi 
 
If µij has a different distribution, then the identity link may not be appropriate. In deciding 
on a link function, it was important that the predicted values of the response were possible (non-
negative integers). In this study, the logarithm link function was used.  
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Hierarchical Generalized Linear Model 
 
The Hierarchical Generalized Linear Model (HGLM), also known as the generalized 
linear mixed model (GLMM), is an extension of the GLM that adds random effects to the linear 
predictor (Schall, 1991). The central feature of hierarchical models is that coefficients of the 
model at one level are considered to be random effects that can be explained by variables at a 
higher level. This method combines GLM with HLM where repeated measurements on 
individuals are expressed as a function of time. In an HGLM, the individual differences in the 
outcome variable when time equals zero and change in the outcome over time are modeled by 
letting the intercept and slope vary across individuals. The intercept and slope are the random 
effects. 
 One of the key differences between HGLMs and Hierarchical Linear Models (HLM) is 
the interpretation of the estimated parameters. Interpretation of a model is directly tied to the 
particular 'link' function.  It is important to note that no matter what link function is chosen, the 
model will produce predicted values in the units of the original data through a mathematical 
transformation. 
SAS NLMIXED  
 
The analyses were conducted using the SAS NLMIXED procedure which fits mixed 
models. PROC NLMIXED lets you specify a conditional distribution for the data (SAS, 2006).  
This procedure provides maximized, theoretically exact, integrated likelihood estimates based on 
an adaptive Gaussian quadrature (Pinheiro & Bates, 1995; Agresti, Booth, Hobert, & Caffo, 
2000).  The conditional distribution of the data, given the random effects, can take any form 
including Poisson, binary, and binomial.  
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Unconditional Growth Model 
 
To examine the relationship between personality, cognitive ability and performance over 
time, the first step was to fit the unconditional growth model, which is also called the random 
intercepts and slope model (Model A, Table 20).  The unconditional growth model is a model 
with time as the only level-1 predictor and no substantive predictors at level 2.  
The equation for the time growth Model A is provided below: 
Unconditional Level 1 Model A (Within-Subjects):  
log(Yti)= π0i+ π1i (timet) + π2i (time 2t)                          New Products Sold~ Negative Binomial 
Unconditional Level 2 Model A (Between Subjects):  
Intercept =  π0i = β00 + r0i 
Linear Trend =  π1i = β10 + r1i 
Quadratic Trend= π2i = β20 + r1i 
The dependent variable of New Products Sold was assumed to a negative binomial 
distribution. This analysis considers the possibility of overdispersion.  The coefficients from the 
Negative Binomial HLM model illustrated above are in a log linear metric and must be 
exponentiated to convert them for interpretation (Liao, 1994). The interpretation of a negative  
coefficient is a decrease in the expected count of New Products sold while a positive coefficient 
implies an increased expected count (i.e., negative numbers reduce the odds while positive 
numbers increase the odds). 
The results of the analysis for Model A (Table 20) showed that the log odds of the 
intercept was β00  = 3.24. The log odds were then transformed to a probability:  
p = exp (3.24)/(1+exp (3.24)) = .96 
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The estimated mean growth rate was β10 = .16, and the mean acceleration was β20 = -.02. The 
reliability estimates (i.e., variance of true scores divided by the variance of observed scores) of 
the random effects for initial status, growth rate, and acceleration were .66, .63, and .71 
respectively. The random effects had significant variance components indicating that sales 
managers vary significantly in terms of their initial performance (i.e., selling new products) as 
well as in performance growth (see Table 20).  
Next, I examined the relationship between personality and performance over time to 
address question 3 (i.e., What is the relationship between persuasion, energy, achievement, and 
persistence with performance over time? Will this relationship reveal a positive or negative trend 
of validities over time?) For these analyses, the level 1 independent variable was time (i.e., linear 
and quadratic); the level 2 independent variables were the pre-employment personality measures 
previously described in Study One (Appendix A). The personality models were labeled as Model 
1: Persuasion, Model 2: Energy, Model 3: Achievement, and Model 4: Persistence (Table 21). 
Each personality measure was included in a level-2 equation separately to account for inter-
individual differences in initial status and growth rate for the linear and quadratic trends. 
Although 4 separate models were needed, only one is provided below for illustration.   
Level 1 (Within-Subjects):  
log(Yti) = π0i+ π1i (timet) + π2i (time 2t)   New Products Sold~ Negative Binomial 
Level 2 (Models 1-4) (Between Subjects):  
Intercept =   π0i= β00 + β01 (personalityi) + r0i 
Linear Trend =  π1i= β10 + β11 (personalityi) + r1i 
Quadratic Trend=      π2i= β20 + β21 (personalityi) + r2i 
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Table 21 provides the parameter estimates for Models 1-4. Examination of the fit 
statistics across the four models shows that Model 1 (i.e., persuasion) was the best fit. Only 
Persuasion (β01 = -.03) and Persistence (β01 = -.03) were significant negative predictors of initial 
status. For linear performance growth, all four personality predictors had significant positive 
effects with the same estimate (β10 = .01), found for Persuasion, Energy, and Achievement, and 
(β10 = .02) for Persistence. Sales managers high in these personality traits had larger performance 
improvement compared to those sales managers low in these traits. The quadratic terms were 
also significant for all four personality traits at (β20 = -.001). These results indicate that sales 
managers showed slower rates of deceleration in regards to performance trajectories.  
The estimates for β10 and β20   represent the log-odds of each personality variable.  
 
 
 
The log-odds can be converted back to a probability using the inverse exponential 
transformation.  In this formula, eij is the exponent of the log-odds. Therefore, the converted 
valued of (β10= .01) is exp (.01) = 1.01 Thus, the odds of selling a product given that personality 
is (X + 1) is 1.01 times the odds of selling a policy given X. Therefore, as personality scores get 
larger, the likelihood of selling a policy goes up. This finding supports prior research and theory 
suggesting personality’s influence should grow over time. 
Next, I examined the relationship between cognitive ability and performance over time in 
an effort to address hypothesis 2 (i.e., the relationship between cognitive ability and performance 
growth will reveal a positive trend over time). The first cognitive ability model was labeled as 
Model 5. The level 1 and level 2 models have been described previously. The results for this 
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analysis can be found in Table 22. Cognitive ability did not have a significant relationship with 
initial performance, the linear growth rate, or the quadratic growth rate.  Due to these findings, 
another model was created that only included cognitive ability as a predictor for linear growth 
(see Model 5a). Contrary to the previous cognitive ability model (Model 5), the revised cognitive 
model (Model 5a, Table 23) showed that cognitive ability was a significant negative predictor of 
linear growth at β10 = -.002, and the mean acceleration with no level 2 predictor was significant at 
β20 = -.006.  In addition, Model 5a had much lower fit statistics with AIC and BIC values at 
(48477).  Results from the revised cognitive model (Model 5a) suggest that sales managers high 
in cognitive ability had smaller performance improvements compared to those sales managers 
low in cognitive ability. These results indicate that there was a greater deceleration in regards to 
performance trajectories over time. The log-odds can be converted back to a probability for β10 = 
-.002, for exp (-.002) = .99,  Therefore, the odds of selling a product given that cognitive ability 
is X is .99 times the odds of selling a policy given X+1. As cognitive ability gets higher, the 
likelihood of selling a policy goes down.   
After examining personality and cognitive ability separately, the next step was to 
examine the interactions between the personality measures (Persuasion, Energy, Achievement, 
and Persistence) with cognitive ability as level 2 predictors. Due to the lack of convergence, the 
interaction terms (i.e., cognitive ability X personality) were not included as predictors of initial 
status or the quadratic trend. The interaction models are found in Table 24 and are labeled 
Models F, G, H, and I respectively. All four models included the personality variable and the 
interaction of the personality variable with cognitive ability as level 2 predictors of linear 
growth. Although four different models were required, for illustration purposes, only one model 
is depicted below:  
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Level 1 (Within Subjects):  
log (Yti)= π0i+ π1i (timet) + π2i (time 2t)  New Products Sold~ Negative Binomial 
Level 2 (Models F-I) (Between Subjects):  
Intercept =   π0i = β00 + r0i 
Linear Trend =  π1i = β10 + β11 (personalityi) + β11(cognitive ability*personalityi)+  r1i 
Quadratic Trend=  π2i = β20 + r2i 
The results showed that the estimated mean growth rate was β10 = .11 for Models F and G 
(i.e., Persuasion and Energy) and β10 = .12 for Models H and I (i.e., Achievement and 
Persistence). The interaction of parameter estimates (i.e., cognitive ability and personality) were 
significant negative predictors of linear growth for Models F, G, and I (i.e., Persuasion, Energy, 
and Persistence). Comparison of the fit statistics across all models showed that Models F (i.e., 
persuasion X cognitive ability) and Model I (i.e., persistence X cognitive ability) had the lowest 
AIC (48077) and BIC (48107) values (see Table 24).  
   Examination of the personality predictors alone found that Model 1 (Persuasion) and 
Model 4 (Persistence) were significant predictors for initial status, growth rate and the quadratic 
trend. The results showed that Persuasion and Persistence were significant negative predictors of 
initial performance, and differences in Persuasion and Persistence predicted performance growth 
and all sales managers appear to perform slightly better over time, although this linear trend is 
qualified by a negative quadratic trend. However, these results indicated that the interaction of 
cognitive ability and personality changes the positive growth trend found for the personality 
variables in Models 1-4. Moreover, the interaction models (i.e., Model F and I) provide a better 
fit to the data exceeding any other model including the personality models (i.e., Models 1-4) and 
the cognitive ability (Model 5a) alone. 
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CHAPTER SIX: DISCUSSION 
The search for effective predictors of job performance continues to be a major objective 
of industrial/organizational psychologists. There is a vast amount of research on cognitive ability 
and personality predictors of performance; however the majority of this research has utilized 
cross-sectional designs.  Advances in theory and practice will be facilitated by examining these 
relationships over time. It is through this mechanism that we can expand our understanding of 
the processes that influence change.   
This research further substantiates the importance of using personality constructs in the 
prediction of performance, and now suggests that they are especially useful in the prediction of 
performance further into the future. All four measures of personality at Time 1 exhibited 
validities with performance that increased over time. However, the hypothesis that cognitive 
ability would be related to initial performance was not supported. In fact, HLGM analyses found 
that sales managers higher in cognitive ability had smaller performance growth over time.  
The Question of Cognitive Ability and Sales Performance 
 
For Study Two, two hypotheses were investigated for cognitive ability. Hypothesis 1 
proposed that the criterion-related validity of general cognitive ability would decrease over time. 
Hypothesis 2 proposed that the relationship between cognitive ability and performance growth 
would reveal a positive trend over time. The results did not support either hypothesis. 
The results of Study Two showed that the postdictive, corrected correlations of cognitive 
ability scale scores with performance (i.e., new products sold) were approximately zero across all 
time periods (Table 9). Because there was no correlation, the hypothesis that the validity of 
cognitive ability for performance would decrease over time was not supported. However, HGLM 
analyses conducted in Study Two found that cognitive ability was a significant negative 
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predictor of linear growth rate. In other words, cognitive ability was not a predictor of initial 
results and sales managers high in cognitive ability had smaller performance improvements 
compared to sales managers lower in cognitive ability.  
This finding is puzzling, given that a large body of research has pointed to general 
cognitive ability as the best single predictor of job performance (e.g., Hunter, 1986; Jensen, 
1986, Ree & Earles, 1992).  In addition, several studies have shown that cognitive ability is 
related to sales performance (Hunter, 1983; Hunter & Hunter, 1984; Schmidt & Hunter, 1998). 
It is plausible that there were deficiencies in the measurements of the predictor and 
criterion constructs. In an effort to determine the reliability of the cognitive ability test, item 
frequencies (i.e., number correct), item-total correlations, and item discrimination indices were 
conducted (see Tables 13 and 14). Item one was eliminated from the measure due to its low item- 
total correlation and item discrimination index. However, item-analysis does not necessarily 
provide information concerning construct validity. The items in this cognitive ability test may 
not tap into relevant aspects of cognitive ability needed for sales managers. For example, items 8, 
9, and 10 are based on one logic question, and items 12, 13, and 14 are also based on one logic 
question (see Appendix B). Therefore, over half of the test is based on two logical reasoning 
questions. Logical reasoning may be an irrelevant predictor for sales performance; it is possible 
that other aspects of cognitive ability (e.g., verbal ability) could be related to sales performance. 
Wernimont and Campbell (1968) articulated the need for relevancy in the predictor. The authors 
stated that, “It is charged that test items are often not related to the work required on the job for 
which the applicant is being considered…” (p 373). This may be the case for the cognitive ability 
measure in this study.  
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It is also possible that the measure of sales performances in this study was inadequate. 
Many researchers have emphasized the need for behavioral measures of job performance 
(Campbell, 1990; Wernimont & Campbell, 1968). A behavioral measure for sales was not the 
focal criterion in this dissertation because it was not possible to examine the behaviors of the 
sales managers over time. The objective criterion used (i.e., new products sold) was a distal 
measure that may not have captured the multidimensional nature of sales performance. However, 
it is important to note that sales performance is often operationalized as sales volume, and 
several studies have found relationships with cognitive ability (Bertua, Anderson, & Salgado, 
2005; Salgado et al., 2003). 
In a meta-analysis designed to evaluate predictors of objective and subjective sales 
performance, Vinchur et al. (1998) found that cognitive ability measures predicted supervisor 
ratings (ρ= .40 ) but did not predict objective sales volume (ρ= .04). To determine if a behavioral 
measure of sales performance would exhibit a stronger relationship with cognitive ability, 
supervisor ratings of overall business leadership performance obtained in Study Two were 
analyzed (Appendix E). For this measure, supervisors rated sales managers on six different areas 
including staffing, training, individual and team goal setting, providing resources and support, 
and business administration. The overall supervisor rating was a broad assessment of managerial 
performance that took into account all six dimensions of performance. The results showed that 
the relationship between cognitive ability and supervisor ratings was r= -.06, p>.05.  The 
absence of a relationship between cognitive ability with both measures of sales performance (i.e., 
new products sold per quarter and overall supervisor ratings of business leadership) support the 
line of reasoning that the measure of cognitive ability used in Study Two was inadequate.  
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There is also research to suggest that cognitive ability is a poor predictor of sales. Some 
research studies report non-significant and close-to-zero correlations between general mental 
ability (GMA) and sales performance (e.g., Ceci & Liker, 1986; Wagner & Sternberg, 1985). 
Furthermore, Vinchur et al. (1998) and Schmitt, Gooding, Noe and Kirsch (1984) show only 
marginal correlations between GMA test scores and sales performance in their meta-analytic 
studies. Clearly, the conditions necessary for a strong relationship between cognitive ability and 
sales performance have not been fully explicated. 
Change in Personality Scores 
 
In Study One, four personality measures were examined. One objective of Study One was 
to examine the criterion-related validity of persuasion, energy, achievement, and persistence with 
performance over time (question 1). Consistent with previous research in this area (Boswell et 
al., 2005; Helmreich et al., 1986; Murphy, 1989), the results supported the position that the 
predictive relationship between personality variables and performance increases over time, with 
the correlation becoming larger in magnitude and more positive in direction over years of tenure 
(Tables 5 and 7). 
Utilizing a subset of sales managers from the first study, Study Two examined whether 
the changing-subject model or the changing-task model better explained changing performance 
over time by reassessing the four personality traits. In Study Two, the relations of pre- and post-
test measures of persuasion, energy, achievement and persistence were examined (question 2). 
The results of the paired sample t-tests showed that personality scale means decreased from Time 
1 to Time 2 (Table 17 and 18). In all four personality tests, the change was significant.   
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Personality Score Changes: A Review of the Literature 
 
The personality score changes could have occurred for a number of different reasons. 
First, systematic change could be the result of a retest effect for the CP+ personality scales. 
Second, systematic change could be the result of applicant response distortion. Third, systematic 
change could be the result of actual change on the personality dimensions measured by the 
personality scales due to maturation or job experience. Each of these perspectives is discussed in 
the following review of the literature. 
Re-testing 
 
Repeated testing has long been considered a threat to internal validity (Cook, Campbell, 
& Peracchio, 1990). The threat is that test-takers will be changed by the measurement process 
itself, which will ultimately affect their test score. However, longer intervals between 
administrations may lessen practice effects, and there is evidence to suggest that the some 
personality reliability coefficients may stabilize over time (Fraley & Roberts, 2005). A long 
interval between test administrations also provides more opportunity for people to change on the 
factor being measured (McIntire & Miller, 1999). Thus, this explanation appears implausible. 
Response Distortion, Faking, and Social Desirability 
 
A major area of concern is applicant response distortion on personality measures. 
Response distortion has been referred to as faking, social desirability, self-enhancement, and 
impression management (Hough, Eaton, Dunnette, Kamp, & McCloy, 1990; Rosse, Stecher, & 
Miller, 1998). Response distortion can be conceptualized as both intentional and unintentional 
(i.e., self-deception; Paulhus, 1984). However, for the purposes of this paper, response distortion 
is defined as a deliberate false responding to make a good impression (McFarland & Ryan, 2000; 
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Zickar & Robie, 1999). In other words, false responding intentionally provides answers in a way 
that is different from one’s true (i.e., honest) standing on a personality trait.   
It is apparent from the literature that individuals can deliberately distort their responses 
on standardized measures of personality (Ellis, 1946; Guion, 1998; Hogan, 1991, Hough & 
Schneider 1996; Mount & Barrick, 1995; Viswesvaran & Ones, 1999). Several studies have 
shown that individuals in both research and employment settings are able to distort their 
responses when they are motivated to do so (Hough et al., 1990; McFarland et al., 2000). In a 
meta-analysis, Ones, Viswesvaran and Korbin (1995) examined the standardized mean 
differences between individuals instructed to fake good and respond honestly. The effect size for 
within subject studies was .72, and .60 for between subject studies. That is, faking on personality 
tests can increase one’s score by over half a standard deviation. Other research suggests that the 
difference is sometimes greater, from 1 to 2 standard deviations (depending on the personality 
trait) (Griffin, Hesketh, & Grayson, 2004; Rosse, et al., 1998).  
The susceptibility of personality measures to faking and socially desirable responding has 
been the focus of much research (Hough et al., 1996; Mount & Barrick, 1995; Zickar, 2000; 
Zicker & Drasgow, 1996). In particular, concerns are centered on the extent to which applicant 
and incumbent response distortion differs. Job applicants may be more likely to engage in 
response distortion because of the perception that it will assist them in obtaining a job. Several 
studies have found that applicants have significantly higher scores on personality measures 
compared to incumbents (Kirchner, Dunnette, & Mousley, 1960; Rosse, et al., 1998). A meta-
analysis examined faking responses on the Big Five personality dimensions and compared job 
applicants and incumbents (Birkeland, Manson, Kisamore, Brannick, & Smith, 2006). This study 
found that applicants’ personality scores were significantly higher than incumbents on four out 
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of five personality dimensions. In this study, the first set of personality scores were obtained 
when the research participants were applicants and the second set was obtained when they were 
incumbents. Thus, there is a strong likelihood that the differences observed in the present study 
are due to response distortion during the job application process. 
The research is less clear about the consequences of response distortion (e.g., Hogan, 
1991; Hough, 1998; Hough & Schneider, 1996; McCrae & Costa, 1983; Mount & Barrick, 1995; 
Schmitt & Chan, 1998). Several studies show that the validities of personality measures with 
criterion measures are not affected by response distortion (Barrick & Mount, 1996; Christiansen, 
Goffin, Johnston, & Rothstein, 1994; Ones, Viswesvaran, & Schmidt, 1993). A meta-analysis by 
Ones, Viswesvaran, and Reiss (1996) found that faking by applicants does not change the 
predictive validities of the Big 5 factors for job performance. Other researchers argue that the 
results of response distortion are more complicated. Rosse et al. (1998) provide evidence that 
response distortion influences a change in the rank order of applicants. Schmit and Ryan (1993) 
found that faking alters the factorial structure of measures. This is consistent with Ellingson, 
Smith, and Sackett (2001) who found a different factor structure for applied and research 
settings. Individuals who were instructed to fake good may respond differently from applicants 
interested in obtaining employment. Using item response theory models, Zickar and Robie 
(1999) examined faking with three groups of military recruit conditions: honest, fake good and 
coached fake good. Results demonstrated significant increases in the personality latent trait 
scores for the coached fake good condition and a moderate amount of DIF.  
McFarland et al. (2000) proposed that response distortion behavior is determined by a 
multifaceted set of factors that influence the extent to which applicants will fake. Response 
distortion is influenced by motivational factors, situational influences, the ability to fake, and the 
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opportunity to fake. Individuals vary in faking behavior (Ellingson, Sackett, & Connelly, 2007; 
Rosse et al., 1998), and research shows that within subject faking designs reveal larger effects 
than between-subject designs (Viswesvaran & Ones, 1999). In addition, response distortion may 
depend on the situation (i.e., in a laboratory setting versus an applied setting). Research also 
indicates that faking for a specific job may be different than faking for work in general or in an 
undefined situation (Lievens, Buyse & Sackett, 2005). 
Hough et al. (1990) have described numerous approaches devised to handle the problems 
related with response distortion. The first approach is to use forced choice items that are equally 
socially desirable. Second, use rational item selection in which items are created or screened so 
they do not appear obvious in measuring the construct of interest. Third, warn applicants that 
response distortion will not be tolerated and that it can be recognized. Fourth, use social 
desirability scales to identify applicants who are faking.   
Recently, Chernyshenko, Stark, Drasgow and Roberts (2007) have created a personality 
measure in which concerns around social desirability are mitigated (i.e., TAPAS). For most 
personality tests, the dominance approach to scale development uses factor analyses, item-total 
correlations, and alphas to select the best performing items for the scale. This approach assumes 
that individuals possessing the greatest amount of some trait are selected for a job first. It is 
readily apparent that this approach works for cognitive ability tests. However, personality tests 
may require a different approach. Contrary to the dominance approach, the ideal-point approach 
to scale development assumes that individuals are more likely to endorse items that are closer to 
their true level on the trait of interest. More neutral items are provided so that respondents can 
respond to items that may be closer to their standing on the trait of interest (Chernyshenko, Stark, 
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Drasgow, & Roberts, 2007; Coombs, 1964).  This research has led to the development of a fake 
resistant personality measure (i.e., TAPAS).  
Correcting for Social Desirability 
 
The most common approach of reducing response distortion is to correct for social 
desirability (Goffin & Christiansen, 2003). Using a social desirability scale, Hough et al. (1990) 
found that the mean score difference between the fake good and honest conditions was .87. Ones 
and Viswesvaran (1998) also found large differences between the fake good and honest 
conditions, concluding that social desirability scales are sensitive to faking and are useful in 
tapping into faking. On the other hand, Zickar and Drasgow (1996) argued that the rate of false 
positives (i.e., honest respondents identified as fakers) was too high to justify the use of a social 
desirability scale. Even so, researchers have continued to examine social desirability scales in an 
effort to detect and measure faking. There are basically three ways to correct for social 
desirability: 1) subjective adjustment of scores, 2) disregard the personality tests of applicants 
high on social desirability, and 3) mechanical correction for social desirability.    
One criticism of correcting for social desirability is that social desirability may be related 
to job performance (Cunningham, Wong & Barbee, 1994; Ones, Viswesvaran, & Reiss, 1996). 
As a result, partialing out social desirability would take out important criterion-related variance. 
Some researchers argue that social desirability may be a predictor of sales performance (Hogan, 
Hogan & Roberts, 1996; Ruch & Ruch, 1967). In order to be successful, salespeople must make 
a favorable impression with potential customers. To increase the chances of selling a product, 
salespeople have to engage in friendly conversation and be able to detect and respond to social 
cues. Individuals with high scores on social desirability scales may possess the interpersonal 
skills necessary to succeed in sales positions.  
69 
 
In an effort to determine the response distortion of these applicants, a social desirability 
scale (included as part of the Career Profile and personality section) was examined. After the 
items were reverse scored, a high score on this scale indicates more dishonest responding. The 
social desirability scale was not typically used by this company, but was embedded in the 
personality section of the Career Profile Plus (CP+, LIMRA, 2003a). The social desirability scale 
included 10 items. Response scales ranged from “strongly disagree" to "strongly agree”. Scores 
can range from 0-50, and the Alpha Reliability is .70.  
To determine if social desirability was related to job performance, the relationship 
between social desirability and sales performance (i.e., supervisor ratings and new products sold) 
was examined. The corrected correlations between social desirability and new products sold 
across 21 quarters ranged from ρ= 0 for quarter 0 to ρ= -.08 for quarter 20 (Table 25). The 
results also show that the corrected correlation between social desirability and supervisor ratings 
was ρ= .16, (n= 285) (Table 25). In sum, social desirability was not related to objective sales, but 
it was related to supervisor ratings.  
There are two possible explanations for these findings. There are many potential 
problems with supervisor ratings (e.g., halo error, leniency error) and it is possible that 
supervisor ratings are contaminated by unwanted influences. On the other hand, one could argue 
that objective sales criteria are not tapping into important aspects of sales performance, such as 
interpersonal skills. The social desirability scale may be related to supervisor ratings because 
supervisors are able to observe behaviors and personal characteristics, such as interpersonal 
competence and social intelligence.  
Overall, research in this area emphasizes the importance of considering the impact of 
response distortion. In this study, the same sales manager took the personality measures at two 
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time points. At Time 1, they were sales manager applicants, and at Time 2 they were incumbents. 
There were different motivations in each testing situation. As applicants, they may have been 
more motivated to distort their responses in an attempt to present themselves in the best possible 
light for selection decisions.  
Social desirability was assessed at Time 1 and at Time 2. At Time 1, the mean of the 
sample (as applicants) on social desirability was (M = 34.84, SD= 5.50), with a score range of 
19-50. At Time 2, the mean of the sample (as incumbents) was (M= 31.15, SD= 5.42), with a 
range of 13-47. The correlation between the two time points on the social desirability measure 
was r = .48.  Correlations between social desirability and personality at Time 1 and Time 2 can 
be found in Table 26. A paired samples t-test computed between social desirability scores at 
Time 1 (from Study One), and Time 2 (from Study Two) (see Table 27) revealed a significant 
difference between the two scores. The results for the paired t-test were t(df,316) = 11.77  p < .001.  
It is clear that there was some social desirable responding at Time 1. 
Given this finding, and considering the research indicating that applicants are more likely 
to fake than incumbents, the relationship between the change in personality and social 
desirability from Time 1 to Time 2 was examined. A “difference” variable was created for each 
pair of personality scores (e.g., persuasion at Time 1 minus persuasion at Time 2, energy at Time 
1 minus energy at Time 2) and for the social desirability scores (i.e., social desirability at Time 1 
minus social desirability at Time 2).  The new difference personality scores (for each of the 
personality traits) were regressed onto the new difference social desirability scores (Table 28). 
Four different regression equations were generated, one for each personality difference 
dependent variable. For expediency, a general equation with “personality difference” as the 
dependent variable is provided below: 
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Yit (personality difference) =β0t +β1(social desirability difference). 
All four equations had slopes that were positive and significant, showing that a difference 
in social desirability from Time 1 to Time 2 explains part of the difference found in personality 
measures from Time 1 to Time 2. The adjusted R-square across all four regression equations 
were low with .07 for Persuasion Difference, .01for Energy Difference, .09 for Achievement 
Difference, and .02 for Persistence Difference. The results showed: Persuasion 
Difference,β1(social desirability difference) = .13,  t(df,313) = 4.73. For Energy 
Difference,β1(social desirability difference) = .06,  t(df,313) = 2.16. For Achievement Difference, 
β1(social desirability difference) = .14,  t(df,313) = 5.52, and Persistence Difference, β1(social 
desirability difference) = .06,  t(df,313) = 2.77. 
Consistent with other research in this area (Haaland & Christiansen, 1998), the role of 
social desirability was further explored by examining social desirability scores in the lower and 
upper half of the personality scale score distributions. The results showed that the upper sub-
groups in persuasion, energy, achievement and persistence also had the highest scores in social 
desirability (Table 29). The inter-correlations between personality and social desirability are 
presented for the total sample and for each sub-group in Table 30. The relationships between 
personality and social desirability were positive for the total sample (Tables 26 and 30). The 
results showed that for every personality measure, the relationship between with social 
desirability was stronger for upper half of the distribution. These findings suggest that 
individuals with higher personality scores may have inflated their scores by selecting the most 
desirable responses.  
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Personality and Performance Growth 
 
In Study Two, HGLM was used to examine the relationship between personality and 
performance over time. For these analyses, the level 1 independent variable was time (i.e., linear 
and quadratic) and the level 2 independent variables were the four personality measures. Study 
Two examined the relationship between persuasion, energy, achievement, and persistence with 
performance growth over time (question 3). 
The HGLM analyses indicated that the best fitting Models were Persuasion (Model 1), 
and Persistence (Model 4). Both personality measures were significant negative predictors of 
initial status, and positively related to linear performance growth. These results showed that sales 
managers high in these personality traits had larger performance improvement compared to those 
sales managers low in these traits; however these findings were tempered by a negative quadratic 
trend.  
Consistent with previous research, the results of this study demonstrated that individual 
differences in personality may lead to different trajectories of performance over time (Hoffmann 
et al., 1992; 1993). Performance improvement was related to the personality scores on the 
persuasion and persistence scales. Other research has also found that persuasion and persistence 
play salient roles in the development of a sales strategy (Dweck, 1986; 1992). Sales managers 
are faced with rejection and failure to sell on a daily basis. Sales managers high in persuasion 
and persistence may be less likely to attribute these negative experiences as failures, but rather as 
opportunities to learn new selling strategies (Anderson & Jennings, 1980).  How sales managers 
react to consistent rejection may help to explain individual performance patterns over time 
(Dweck, 1986; 1992). 
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A variety of factors can potentially affect motivation and the temporal stability of 
performance of the sales managers. Improved understanding of performance dynamics will 
require the direct measurement of motivational variables in the future. Lerner, Chess and Lenerz 
(1985) suggested that individual constraints (e.g., level of effort, test anxiety) can influence 
initial assessment, masking job applicants’ true abilities. We cannot dismiss the possibility that 
the instability in performance might be partially attributable to the environment (e.g., role 
expectations) or individual opportunities (e.g., effort and motives).  
Personality Change Due to Job Experience 
 
According to Roberts, Caspi and Moffitt (2003), “Traits that ‘selected’ people into 
specific work experiences were the same traits that changed in response to those same work 
experiences.” (p.582). Personality traits can change through the interaction with the work 
environment (Roberts, Caspi, & Moffitt, 2003). Over time, the sales manager may become 
complacent when his/her book of business becomes enough to make a comfortable living. When 
sales managers are first hired, they have a lot of external support (Wunder, 2007). There are 
developmental supervisors who assist sales managers in setting up their office and determining 
office goals. During this initial time period, sales managers are motivated to complete training 
and become full-fledged independent contractors. As sales mangers transition to independent 
contractor status (i.e., “maintenance stage”, Murphy, 1989), decisions to grow the business, hire 
staff members, and invest in additional areas of sales are entirely up to the discretion of the 
individual (i.e., individual opportunities). The expectations and motives of newly hired sales 
managers can be different from sales managers who have established hiring their staff and setting 
up their office.   
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In the beginning of their careers, sales managers often find immediate, explicit rewards 
for establishing their office, developing team members, and becoming known in their community 
(e.g., company recognition, monetary bonuses, and travel benefits). When a sales manager has 
mastered these goals, new aspirations for the “maintenance stage” become the option of the sales 
manager. For example, in the maintenance stage, sales managers can rest on their laurels, or they 
can attempt to build up their knowledge, skills and performance in different products or different 
markets. There are not as many tangible rewards in the maintenance stage, and consequently 
enthusiasm, drive and competitiveness may be affected.   
In the maintenance stage there is also a lack of well-defined expectations by the company 
that may influence sales managers’ motives. Personality traits may influence the kind of 
situations and goals people choose, and the way they interpret and build upon these situations 
and the responses they elicit from other people, in turn determining work experiences and events 
over a career (Caspi & Bem, 1990; Synder & Ickes, 1985).  
Summary, Limitations and Future Directions 
 
These findings lend support to the idea that the relationship between personality and 
performance is moderated by time (or, more precisely, the processes that unfold as a function of 
time). In the changing-tasks model, performance changes because the determinants of 
performance change over time. Examining the validities of personality with performance over 
time suggests that one determinant of latter sales performance is personality. On the other hand, 
examining the mean-level change in personality over time suggests that a changing-subjects 
model explains performance change over time. The changing-subjects model (e.g. Alvares & 
Hulin, 1972; 1973) assumes that individuals change over time and meaningful intra-individual 
differences continue to explain performance change over time.  
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This study attempted to address these issues by examining the relationship of both 
cognitive ability and personality with performance over several years. For the entire sample, 
persuasion and persistent were significant negative predictors of initial performance. As for 
cognitive ability, the line of reasoning that cognitive ability would be a significant predictor of 
initial performance, and have a decreasing trend of validities with performance over time, was 
not supported.  However, these findings may be the result of serious limitations found in the 
measure of cognitive ability used in this study (e.g., reliability, item content). 
In order to test the mechanism through which the instability of validity coefficients 
operated, the personality predictors were administered at the beginning and the end of the study 
and paired-samples t-tests were computed to test for mean differences over the two 
administrations. All four personality scale scores decreased from Time 1 to Time 2. After 
thoroughly examining of the role of social desirability, it is apparent that at least some of the 
personality score change can be attributed to faking in the applicant sample. This underscores the 
need for future research to incorporate the use of fake resistant personality assessments (e.g., 
TAPAS).  
Validity coefficients for successive performance periods were examined to determine 
whether a simplex pattern would also be observed in the coefficients for the personality scores. 
This dissertation found that validity deterioration was not pervasive. Although the inter-
correlations among adjacent performance quarters declined as the time interval increased, 
producing a simplex pattern similar to the one found by Henry and Hulin (1989), the validities of 
personality for performance increased over time. Based on the analyses conducted in Study One, 
the validity of persuasion increased from -.03 to .28, energy validities increased from -.02 to .41, 
achievement validities increased from -.02 to .48, and persistence increased from -.05 to .45.  
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This research addressed important limitations of previous studies in this area by using a 
longitudinal sample to examine personality predictors of performance trajectories, and by using 
narrow rather than broad facets of personality factors (cf. Hough & Furnham, 2003). However, 
some concerns remain. Future studies should address three main issues: (a) modeling cognitive 
abilities and personality factors simultaneously when predicting performance trajectories, (b) 
obtaining better measurements of both predictors and criteria, and (c) integrating the changing-
task and changing-subject model.  
Evidence from cross-sectional studies indicates that cognitive ability and personality 
factors contribute incrementally to the prediction of performance. Most research on using 
cognitive abilities as a predictor has found that its predictive validity degraded over time, 
whereas other research (e.g., Thoreson, et al., 2004) and the present study, found that the validity 
of personality predictors increased over time. Taken together, they indirectly provide evidence 
that cognitive abilities and personality factors provide predictive utility along different ranges of 
a typical performance trajectory. Thus, future research should simultaneously examine the 
relationships of cognitive abilities and personality variables on performance trajectories, using 
reliable, fake resistant, construct relevant measures to determine how we can best predict 
performance across both long and short term intervals.  
 This dissertation provides partial support for both the changing-subject and the changing-
task model. One set of analyses found that personality is a better predictor for latter performance, 
which is consistent with the changing-task model. However, this study also found that 
personality scale scores changed over time, consistent with the changing-subject model (e.g. 
Alvares & Hulin, 1972; 1973), but also consistent with concerns that job applicants fake good.   
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Instead of setting the changing-task and the changing-subject models in opposition, this 
research suggests that a fuller model incorporating both is needed. The changing subject and 
changing-task model may be too simplistic to for a complete understanding of real world jobs. 
However, it is through this process that science can evaluate testable hypotheses. The 
phenomenon of changing performance may be too complicated to be explained in full by one 
simple model (Hanges, Schneider, & Niles, 1990).  In describing a longitudinal study, Scollon 
and Diener (2006) aptly stated:  
            In all likelihood, developmental processes are too complex to be represented in  
 simple “A causes B” terms. We believe transactional models, which highlight the  
 co-development of traits and social relationships, most accurately reflect real 
 world development, although the cost of such models is that they cannot declare  
 
 a causal “winner”. (p.1163) 
 
Both the changing-task and the changing-subjects models make assumptions about the 
stability (or instability) of the job requirements and individual differences. The processes 
underlying performance change may be better informed by a model that incorporates both the 
changing-task and the changing-subject.  
The practical implications of this research for organizations are important to note. This 
study covers new territory, as there is a conspicuous lack of research examining the relationship 
between personality and performance over time. The ability to make long-term performance 
predictions continues to be an important theoretical and applied problem that is insufficiently 
addressed using cross-sectional design. Using a longitudinal sample, this study examined the 
relationship of job performance with different personality factors within a growth model 
framework.  Furthermore, no other studies to date have explored the predictive validity of 
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Persuasion, Energy, Achievement, and Persistence over time for the job of a sales manager. 
Although personality has been found to be a valid predictor of initial performance ((Barrick & 
Mount, 1991; Borman & Motowidlo, 1997; Campbell, 1990; Visweswaran, Ones, & Schmidt, 
1996), this study tells us that personality can predict long-term performance, which should be of 
greater interest to most organizations. 
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TABLES AND FIGURES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Note: Study Two’s sample is a subset of Study One.
 
 
Table 1 
 
Demographics Study One Study Two* 
 
N=1,765 N=317 
AGE (at hire) 
    
 
Mean (sd) 36.51 (6.86) 36.58 (6.81) 
 
Median 35.77  36.18 
 
 
Min, Max 22.32 64.48 23.24 58.58 
GENDER   
  
 
Female 475 (26.9%) 86 (27.1%) 
 
Male 1290 (73.1%) 231 (72.9%) 
RACE    
  
 
Asian 78 (4.4%) 12 (3.8%) 
 
African-American 133 (7.5%) 22 (6.9%) 
 
Hispanic 99 (5.6%) 15 (4.7%) 
 
Native American 9 (0.5%) 1 (.3%) 
 
Pacific Islander 1 (0.1%) 1 (.3%) 
 
Caucasian 1444 (81.8%) 266 (83.9%) 
APPOINTMENT YEAR    
  
 
2000 64 (3.6%) 1 (.3%) 
 
2001 105 (5.9%) 
  
 
2002 23 (1.3%) 11 (3.5%) 
 
2003 166 (9.4%) 88 (27.8%) 
 
2004 310 (17.6%) 52 (16.4%) 
 
2005 422 (23.9%) 165 (52.1%) 
 
2006 675 (38.2%) 
  APPOINTMENT MONTH  
  
 
January 241 (13.7%) 30 (9.5%) 
 
February 58 (3.3%) 10 (3.2%) 
 
March 55 (3.1%) 9 (2.8%) 
 
April 103 (5.8%) 16 (5.0%) 
 
May 101 (5.7%) 16 (5.0%) 
 
June 93 (5.3%) 16 (5.0%) 
 
July 129 (7.3%) 15 (4.7%) 
 
August 123 (7%) 29 (9.1%) 
 
September 111 (6.3%) 18 (5.7%) 
 
October 121 (6.9%) 27 (8.5%) 
 
November 180 (10.2%) 35 (11%) 
 
December 450 (25.2%) 96 (30.3%) 
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Table 1 (cont.) 
 
Demographics       Study One          Study Two* 
MARTIAL STATUS 
    
 
Single 195 (3.6%) 21 (6.6%) 
 
Married 1499 (84.9%) 284 (89.6%) 
 
Divorced 64 (3.6%) 12 (3.8%) 
 
Widowed 5 (.3%) 
 
 
 
Separated 2 (.1%) 
 
 
            
 
TERMINATIONS 
   
  
 
Discontinued 6 (.3%) 6 (1.9%) 
 
Status Change-Agency to 
Manager 16 (.9%) 16 (5%) 
 
Transferred 1 (.1%) 1 (.3%) 
 
Moved 
4 (.3%) 4 (1.3%) 
 
Death 3 (.2%) 
  
 
Total 30 (2%) 27 (9%) 
            
*Note: Study Two’s sample is a subset of Study One 
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Table 2 
 
 
 
 
 
 
    
 
 
Study One Overall Sample (N= 1,765) 
 New Products Sold Means by Performance Quarter 
 
      
 
Quarter N Min Max Mean sd Variance 
Q0 1765 .00 205 19.92 20.72 429.49 
Q1 1765 .00 347 42.85 30.56 933.98 
Q2 1765 .00 357 49.68 36.02 1297.27 
Q3 1765 .00 834 57.77 59.15 3498.57 
Q4 1765 .00 577 46.41 37.62 1415.24 
Q5 1765 .00 431 48.83 40.80 1664.50 
Q6 1765 .00 528 47.44 41.93 1758.32 
Q7 1765 .00 405 46.00 39.96 1596.77 
Q8 1764 .00 500 42.80 39.20 1536.79 
Q9 1540 .00 454 39.61 37.25 1387.36 
Q10 1363 .00 333 38.79 35.93 1290.83 
Q11 1257 .00 470 38.40 36.83 1356.66 
Q12 1090 .00 268 36.56 34.17 1167.88 
Q13 916 .00 243 36.10 32.49 1055.49 
Q14 830 .00 213 36.94 32.61 1063.13 
Q15 769 .00 201 36.23 31.76 1008.95 
Q16 500 .00 205 38.37 28.35 803.70 
Q17 499 .00 279 40.03 31.85 1014.53 
Q18 473 .00 290 40.18 30.36 921.71 
Q19 396 .00 254 41.06 28.52 813.66 
Q20 358 .00 356 41.06 31.97 1021.83 
Q21 250 .00 154 37.66 24.00 575.82 
Q22 210 2.00 145 37.02 22.18 492.15 
Q23 196 6.00 126 36.40 22.33 498.66 
Q24 192 4.00 185 37.14 24.32 591.48 
Q25 180 1.00 158 40.25 27.00 729.23 
Q26 176 4.00 127 40.86 23.52 552.98 
Q27 173 .00 164 40.01 22.77 518.49 
Q28 169 .00 179 39.94 24.52 601.45 
Q29 169 .00 164 39.89 24.54 602.20 
Q30 138 .00 171 42.18 27.78 771.83 
Q31 103 .00 145 37.78 25.68 659.43 
Q32 64 .00 141 35.36 25.51 650.52 
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Table 3 
 
Study One Constant Sample (N=247) 
New Products Sold Means by Performance Quarter 
 
 
Quarter N Min Max Mean sd Variance 
Q0 247 .00 146.00 20.91 23.90 571.27 
Q1 247 .00 195.00 44.71 30.70 942.44 
Q2 247 .00 223.00 51.49 37.06 1373.19 
Q3 247 .00 225.00 54.64 39.90 1591.66 
Q4 247 .00 205.00 39.06 28.24 797.39 
Q5 247 .00 253.00 45.45 36.61 1340.57 
Q6 247 .00 168.00 37.81 27.52 757.42 
Q7 247 .00 126.00 33.59 22.02 485.00 
Q8 247 .00 147.00 31.45 22.84 521.44 
Q9 247 .00 124.00 30.51 21.66 469.02 
Q10 247 .00 170.00 32.51 23.91 571.53 
Q11 247 .00 160.00 33.51 23.40 547.53 
Q12 247 .00 145.00 32.08 22.64 512.77 
Q13 247 .00 98.00 31.73 20.60 424.42 
Q14 247 .00 114.00 33.02 20.93 437.95 
Q15 247 .00 172.00 35.45 22.65 513.18 
Q16 247 .00 175.00 37.88 24.22 586.85 
Q17 247 .00 211.00 40.68 26.62 708.67 
Q18 247 6.00 160.00 40.72 24.10 580.80 
Q19 247 4.00 183.00 40.31 23.13 535.06 
Q20 247 3.00 166.00 39.86 25.45 647.90 
Q21 247 3.00 154.00 38.11 23.78 565.34 
 
      
 
 Bolded correlations are significant at p < .01, two-tailed. Nt1=Study One Sample, Nt2= Study Two Sample. 
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Table 4 
Inter-correlations among Performance Quarters 0-32 
  N t1 N t2 Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 
Q0 1767 313 
                    Q1 1767 313 0.59 
                   Q2 1767 313 0.49 0.85 
                  Q3 1767 313 0.29 0.56 0.63 
                 Q4 1767 313 0.42 0.64 0.73 0.57 
                Q5 1767 313 0.27 0.59 0.68 0.53 0.81 
               Q6 1767 313 0.23 0.56 0.64 0.51 0.74 0.87 
              Q7 1767 313 0.25 0.49 0.56 0.49 0.71 0.78 0.88 
             Q8 1542 313 0.22 0.38 0.46 0.35 0.63 0.71 0.80 0.87 
            Q9 1365 313 0.23 0.39 0.45 0.33 0.63 0.68 0.76 0.82 0.89 
           Q10 1259 313 0.17 0.37 0.44 0.38 0.58 0.63 0.72 0.79 0.83 0.88 
          Q11 1092 313 0.15 0.34 0.41 0.36 0.51 0.55 0.66 0.75 0.79 0.83 0.91 
         Q12 918 248 0.18 0.28 0.34 0.38 0.49 0.50 0.56 0.68 0.73 0.76 0.82 0.88 
        Q13 833 210 0.11 0.22 0.28 0.34 0.42 0.48 0.54 0.63 0.67 0.76 0.78 0.82 0.87 
       Q14 770 184 0.08 0.20 0.26 0.29 0.37 0.43 0.52 0.63 0.65 0.72 0.79 0.83 0.84 0.89 
      Q15 669 148 0.08 0.22 0.25 0.29 0.35 0.38 0.46 0.58 0.60 0.67 0.75 0.80 0.82 0.83 0.89 
     Q16 501 125 0.09 0.21 0.25 0.30 0.40 0.39 0.48 0.55 0.59 0.69 0.72 0.73 0.76 0.78 0.81 0.88 
    Q17 398 106 0.06 0.25 0.30 0.33 0.44 0.44 0.49 0.59 0.58 0.67 0.70 0.68 0.71 0.73 0.75 0.83 0.88 
   Q18 398 106 0.07 0.24 0.29 0.30 0.40 0.39 0.46 0.54 0.53 0.63 0.67 0.65 0.67 0.71 0.75 0.81 0.83 0.88 
  Q19 359 96 0.02 0.19 0.21 0.27 0.33 0.36 0.40 0.50 0.50 0.58 0.63 0.61 0.63 0.70 0.71 0.75 0.78 0.84 0.88 
 Q20 250 33 0.13 0.20 0.20 0.21 0.27 0.19 0.30 0.44 0.45 0.45 0.52 0.55 0.58 0.55 0.57 0.61 0.70 0.72 0.74 0.78 
Q21 210 
 
0.03 0.20 0.23 0.26 0.26 0.27 0.31 0.45 0.44 0.42 0.50 0.50 0.50 0.50 0.52 0.56 0.63 0.68 0.69 0.73 
Q22 196 
 
0.08 0.23 0.23 0.19 0.18 0.16 0.26 0.33 0.32 0.31 0.36 0.36 0.38 0.42 0.49 0.48 0.53 0.60 0.64 0.64 
Q23 192 
 
0.03 0.18 0.15 0.16 0.14 0.11 0.20 0.27 0.30 0.27 0.32 0.39 0.42 0.45 0.50 0.55 0.49 0.58 0.63 0.67 
Q24 180 
 
0.19 0.28 0.25 0.18 0.23 0.04 0.09 0.19 0.21 0.22 0.24 0.30 0.38 0.40 0.43 0.43 0.51 0.56 0.56 0.56 
Q25 176 
 
0.16 0.33 0.32 0.28 0.37 0.12 0.13 0.26 0.22 0.27 0.26 0.22 0.27 0.30 0.37 0.40 0.50 0.58 0.60 0.56 
Q26 173 
 
0.08 0.29 0.36 0.31 0.28 0.18 0.21 0.29 0.27 0.32 0.34 0.30 0.33 0.39 0.49 0.44 0.54 0.57 0.59 0.54 
Q27 169 
 
0.10 0.35 0.40 0.33 0.32 0.17 0.23 0.33 0.30 0.33 0.31 0.33 0.38 0.45 0.52 0.50 0.55 0.60 0.60 0.59 
Q28 169 
 
0.20 0.34 0.33 0.29 0.38 0.12 0.16 0.29 0.29 0.33 0.28 0.28 0.37 0.44 0.49 0.43 0.56 0.62 0.57 0.59 
Q29 138 
 
0.18 0.40 0.37 0.37 0.40 0.17 0.23 0.34 0.36 0.31 0.31 0.29 0.37 0.43 0.48 0.47 0.51 0.63 0.57 0.62 
Q30 102 
 
0.09 0.38 0.40 0.37 0.36 0.22 0.33 0.41 0.42 0.38 0.41 0.38 0.43 0.45 0.54 0.56 0.58 0.65 0.62 0.60 
Q31 64   0.00 0.36 0.34 0.29 0.40 0.10 0.17 0.33 0.40 0.30 0.35 0.38 0.26 0.32 0.52 0.48 0.55 0.55 0.59 0.64 
 Bolded correlations are significant at p < .01, two-tailed. Nt1=Study One Sample, Nt2= Study Two Sample. 
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Table 4 (cont.) 
Inter-Correlations among Performance Quarters 0-32 continued 
   Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30 Q31 
Q0  
           Q1  
           Q2  
           Q3  
           Q4  
           Q5  
           Q6  
           Q7  
           Q8  
           Q9  
           Q10  
           Q11  
           Q12  
           Q13  
           Q14  
           Q15  
           Q16  
           Q17  
           Q18  
           Q19  
           Q20  
           Q21 0.83 
           Q22 0.82 0.78 
          Q23 0.76 0.76 0.82 
         Q24 0.80 0.74 0.74 0.77 
        Q25 0.67 0.70 0.61 0.60 0.80 
       Q26 0.64 0.65 0.61 0.56 0.73 0.81 
      Q27 0.69 0.65 0.64 0.60 0.75 0.77 0.80 
     Q28 0.66 0.64 0.56 0.57 0.76 0.75 0.72 0.84 
    Q29 0.66 0.66 0.59 0.64 0.67 0.73 0.74 0.84 0.84 
   Q30 0.67 0.66 0.62 0.66 0.66 0.70 0.74 0.85 0.80 0.87 
  Q31 0.69 0.65 0.59 0.57 0.50 0.58 0.64 0.74 0.71 0.78 0.87   
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Table 5 
 
Study One Overall Sample (N=1,765) 
Correlations of Time 1 personality with New Products Sold across performance quarters.  
Time 1 
    Persuasion Energy Achievement Persistence 
 
Mean  
sd 
7.58 
2.31 
7.72 
2.33 
7.87 
2.14 
8.15 
2.05 
 N r ρ r ρ r ρ r ρ 
Q0 1765 -0.02 -0.03 -0.01 -0.02 0.00 -0.02 -0.05 -0.05 
Q1 1765 0.00 0.01 0.01 0.02 0.03 0.03 -0.01 0.01 
Q2 1765 0.01 0.05 0.01 0.05 0.04 0.08 0.01 0.06 
Q3 1765 -0.01 0.02 0.01 0.03 0.02 0.04 0.02 0.04 
Q4 1765 0.05 0.12 0.01 0.08 0.05 0.12 0.05 0.12 
Q5 1765 0.03 0.08 0.01 0.07 0.04 0.09 0.04 0.10 
Q6 1765 0.05 0.10 0.02 0.08 0.04 0.10 0.05 0.11 
Q7 1765 0.06 0.11 0.03 0.09 0.04 0.10 0.07 0.12 
Q8 1764 0.04 0.05 0.00 0.01 0.02 0.03 0.04 0.04 
Q9 1540 0.03 0.06 0.02 0.05 0.02 0.05 0.06 0.08 
Q10 1363 0.02 0.01 0.01 0.01 0.02 0.01 0.03 0.02 
Q11 1257 0.01 0.00 0.01 0.00 0.02 0.01 0.03 0.01 
Q12 1090 0.02 0.01 0.01 0.00 0.01 0.01 0.05 0.03 
Q13 916 0.00 0.01 -0.05 -0.03 -0.02 0.00 0.05 0.04 
Q14 830 0.01 0.03 -0.04 -0.01 0.00 0.02 0.04 0.05 
Q15 769 0.01 0.03 -0.03 -0.01 0.00 0.02 0.04 0.05 
Q16 500 0.04 0.08 -0.02 0.04 0.03 0.08 0.08 0.11 
Q17 499 -0.01 0.05 -0.02 0.04 0.01 0.07 0.05 0.10 
Q18 473 -0.03 -0.02 -0.05 -0.04 -0.03 -0.02 0.04 0.02 
Q19 396 0.07 0.11 0.01 0.07 0.05 0.10 0.10 0.14 
Q20 358 0.08 0.13 0.01 0.08 0.07 0.13 0.13 0.16 
Q21 250 0.08 0.14 0.05 0.11 0.06 0.13 0.17 0.19 
Q22 210 0.07 0.14 0.08 0.15 0.09 0.16 0.15 0.20 
Q23 196 0.05 0.10 0.02 0.07 0.06 0.11 0.13 0.15 
Q24 192 0.03 0.03 0.00 0.01 0.08 0.06 0.12 0.08 
Q25 180 0.00 0.05 -0.01 0.04 0.12 0.14 0.12 0.13 
Q26 176 0.03 0.07 0.03 0.06 0.13 0.13 0.09 0.10 
Q27 173 -0.02 0.07 0.05 0.12 0.09 0.15 0.12 0.17 
Q28 169 -0.01 0.20 0.05 0.24 0.07 0.27 0.19 0.36 
Q29 169 0.01 0.16 0.04 0.18 0.08 0.22 0.14 0.27 
Q30 138 0.02 0.18 0.11 0.25 0.15 0.28 0.16 0.30 
Q31 103 -0.06 0.18 0.17 0.34 0.10 0.31 0.23 0.40 
Q32 64 0.01 0.28 0.21 0.41 0.30 0.48 0.21 0.45 
 
    
            Correlations corrected for restriction of range are shown in columns headed by ρ. 
Bolded uncorrected correlations are significant at p > .01. 
Sample size attrition across quarters is due to the fact that each quarter is the first quarter for every   
sales manager, available years of performance data is equal to tenure (which can vary from 3-8 years). 
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Table 6 
 
Personality Inter-Correlations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Persuasion Energy Achievement Drive Persistence 
Persuasion 
 
 .47** .53** .55** 
Energy 
 
.49**  .52** .50** 
Achievement Drive 
 
.55** .57**  .63** 
Persistence 
 
.56** .51** .65**  
Note: Values for Time 1 are above the diagonal, values for Time 2 are below. 
**Correlations are significant at  p < .01, two-tailed 
Time 1 (Study One) N=1,765, Time 2 (Study Two) N= 317 
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Table 7 
 
Study One Constant Sample (N= 247) 
Correlations of Time 1 personality with New Products Sold across performance quarters.  
Time 1 
    Persuasion Energy Achievement Persistence 
 
Mean  
sd 
6.46 
2.68 
7.07 
2.61 
7.14 
2.33 
7.04 
2.64 
  N r ρ r ρ r ρ r ρ 
Q0 247 -0.02 -0.03 0.04 0.02 -0.03 -0.04 -0.01 -0.03 
Q1 247 -0.10 -0.06 0.03 0.03 -0.01 0.00 -0.08 -0.03 
Q2 247 -0.10 -0.03 0.04 0.08 -0.01 0.04 -0.09 0.01 
Q3 247 -0.08 -0.04 0.04 0.05 0.00 0.03 -0.04 0.00 
Q4 247 0.01 0.09 0.01 0.08 0.06 0.12 0.07 0.14 
Q5 247 -0.07 0.01 0.07 0.11 0.03 0.09 -0.02 0.07 
Q6 247 -0.06 0.02 0.07 0.12 0.01 0.07 -0.01 0.07 
Q7 247 0.08 0.13 0.09 0.14 0.11 0.15 0.19 0.19 
Q8 247 0.12 0.11 0.07 0.07 0.12 0.10 0.20 0.13 
Q9 247 0.06 0.08 0.07 0.09 0.05 0.08 0.14 0.13 
Q10 247 0.02 0.02 0.05 0.04 0.02 0.01 0.07 0.04 
Q11 247 0.05 0.03 0.06 0.04 0.02 0.00 0.12 0.06 
Q12 247 0.11 0.08 0.11 0.08 0.05 0.04 0.15 0.09 
Q13 247 0.08 0.08 0.09 0.08 0.05 0.05 0.16 0.11 
Q14 247 0.05 0.05 0.08 0.08 0.04 0.05 0.08 0.07 
Q15 247 0.04 0.05 0.06 0.06 0.01 0.03 0.07 0.06 
Q16 247 0.10 0.13 0.07 0.11 0.08 0.11 0.15 0.15 
Q17 247 0.07 0.11 0.07 0.11 0.05 0.10 0.12 0.14 
Q18 247 0.01 0.01 0.00 0.00 0.00 0.00 0.06 0.04 
Q19 247 0.10 0.14 0.11 0.15 0.06 0.11 0.13 0.15 
Q20 247 0.11 0.16 0.04 0.10 0.08 0.14 0.16 0.18 
Q21 247 0.09 0.15 0.06 0.12 0.07 0.14 0.17 0.20 
Correlations corrected for restriction of range are shown in columns headed by ρ. 
Bolded uncorrected correlations are significant at p > .05. 
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Table 8 
 
Study Two Overall Sample (N=317) 
Correlations of Time 1 personality and cognitive ability with New Products Sold across quarters. 
Time 1 
    Persuasion Energy Achievement Persistence Cognitive 
 
Mean  
sd 
6.07 
2.71 
6.43 
2.56 
6.10 
2.69 
7.62 
2.09 
8.08 
2.88 
  N
2 r ρ r ρ r ρ R ρ r ρ 
Q0 317 0.10 0.09 0.04 0.01 0.06 0.02 0.08 0.02 -0.02 -0.03 
Q1 317 0.08 0.08 0.06 0.06 0.09 0.08 0.08 0.06 -0.01 -0.01 
Q2 317 0.09 0.10 0.10 0.12 0.11 0.13 0.12 0.12 0.01 0.02 
Q3 317 0.05 0.06 0.05 0.06 0.05 0.06 0.04 0.05 -0.05 -0.04 
Q4 317 0.05 0.06 0.09 0.14 0.07 0.13 0.12 0.16 -0.07 -0.04 
Q5 317 0.05 0.05 0.07 0.11 0.07 0.12 0.09 0.13 -0.07 -0.04 
Q6 317 0.05 0.06 0.07 0.11 0.06 0.11 0.08 0.12 -0.12 -0.10 
Q7 317 0.01 0.02 0.04 0.09 0.01 0.08 0.01 0.09 -0.04 -0.02 
Q8 317 0.05 0.05 0.07 0.10 0.02 0.06 0.01 0.06 -0.16 -0.14 
Q9 317 0.03 0.04 0.08 0.09 0.03 0.04 0.01 0.03 -0.15 -0.13 
Q10 317 0.03 0.03 0.11 0.08 0.08 0.05 0.02 0.00 -0.11 -0.11 
Q11 317 0.03 0.03 0.10 0.09 0.04 0.04 0.00 0.02 -0.08 -0.07 
Q12 317 -0.03 -0.03 0.09 0.07 -0.02 -0.02 -0.07 -0.04 -0.07 -0.07 
Q13 251 -0.08 -0.08 0.04 0.05 -0.14 -0.07 -0.11 -0.03 -0.11 -0.09 
Q14 213 -0.09 -0.10 0.02 0.03 -0.09 -0.04 -0.07 -0.01 -0.08 -0.07 
Q15 188 -0.11 -0.11 -0.08 -0.05 -0.15 -0.10 -0.10 -0.05 -0.03 -0.03 
Q16 129 -0.07 -0.08 -0.01 0.03 -0.10 -0.02 -0.06 0.02 -0.15 -0.13 
Q17 129 -0.12 -0.14 -0.03 0.02 -0.15 -0.05 -0.08 0.02 -0.07 -0.05 
Q18 125 -0.04 -0.05 -0.01 0.01 -0.13 -0.07 -0.06 -0.01 -0.20 -0.19 
Q19 110 -0.15 -0.18 -0.09 0.02 -0.21 -0.05 -0.18 0.00 -0.13 -0.10 
Q20 100 -0.23 -0.27 -0.16 -0.03 -0.21 -0.04 -0.29 -0.04 -0.10 -0.06 
 
Correlations corrected for restriction of range are shown in columns headed by ρ. 
Bolded uncorrected correlations are significant at p > .01. 
Sample size attrition across quarters is due to the fact that each quarter is the first quarter for every  
sales manager, available years of performance data is equal to tenure (which can vary from 3-8 years). 
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Table 9 
 
Study Two Constant Sample (N=251) 
Correlations of Time 1 personality and cognitive ability with New Products Sold across quarters. 
Time 1 
    Persuasion Energy Achievement Persistence Cognitive 
 
Mean  
sd 
7.67 
2.24 
7.58 
2.31 
7.69 
2.23 
9.02 
1.28 
8.12 
2.78 
     N r ρ r ρ r ρ r ρ r ρ 
Q0 251 -0.10 -0.09 -0.10 -0.09 -0.05 -0.06 -0.11 -0.08 -0.01 -0.01 
Q1 251 -0.09 -0.06 -0.16 -0.11 -0.09 -0.05 -0.07 -0.03 0.01 0.01 
Q2 251 -0.03 0.02 -0.14 -0.06 -0.04 0.02 -0.03 0.04 0.02 0.04 
Q3 251 -0.08 -0.04 -0.16 -0.10 -0.14 -0.07 -0.10 -0.03 -0.02 -0.01 
Q4 251 -0.08 0.02 -0.19 -0.07 -0.08 0.03 -0.08 0.05 -0.07 -0.04 
Q5 251 -0.10 -0.01 -0.16 -0.06 -0.17 -0.05 -0.08 0.03 -0.06 -0.04 
Q6 251 -0.06 0.02 -0.17 -0.07 -0.17 -0.05 -0.14 0.00 -0.12 -0.09 
Q7 251 -0.11 -0.01 -0.16 -0.06 -0.24 -0.09 -0.16 -0.01 0.01 0.03 
Q8 251 -0.06 -0.03 -0.13 -0.08 -0.16 -0.09 -0.10 -0.04 -0.12 -0.11 
Q9 251 -0.08 -0.02 -0.08 -0.03 -0.15 -0.06 -0.10 -0.01 -0.11 -0.10 
Q10 251 -0.09 -0.06 -0.11 -0.09 -0.17 -0.11 -0.16 -0.09 -0.13 -0.13 
Q11 251 -0.09 -0.07 -0.11 -0.09 -0.16 -0.12 -0.21 -0.13 -0.08 -0.07 
Q12 251 -0.12 -0.09 -0.13 -0.10 -0.20 -0.14 -0.29 -0.17 -0.11 -0.10 
Q13 251 -0.12 -0.07 -0.11 -0.07 -0.15 -0.09 -0.21 -0.10 -0.11 -0.09 
Correlations corrected for restriction of range are shown in columns headed by ρ. 
Bolded uncorrected correlations are significant at p > .05. 
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Table 10 
 
Study Two: Constant Sample (N=251) 
Correlations of Time 2 personality and cognitive ability with New Products Sold across quarters. 
 
Time 2 
    Persuasion Energy Achievement Persistence 
 
Mean  
sd 
5.99 
2.70 
6.37 
2.56 
5.92 
2.74 
7.57 
2.11 
     N r ρ r ρ r ρ r ρ 
Q0 251 0.11 0.06 0.05 0.02 0.04 0.01 0.11 0.04 
Q1 251 0.07 0.07 0.03 0.03 0.04 0.04 0.07 0.05 
Q2 251 0.09 0.12 0.07 0.10 0.09 0.11 0.11 0.12 
Q3 251 0.08 0.08 0.01 0.03 -0.01 0.02 0.07 0.06 
Q4 251 0.04 0.10 0.03 0.10 0.02 0.10 0.08 0.14 
Q5 251 -0.02 0.05 -0.01 0.05 -0.01 0.07 0.03 0.10 
Q6 251 0.00 0.06 0.02 0.07 -0.02 0.05 0.02 0.09 
Q7 251 -0.02 0.05 -0.03 0.04 -0.09 0.01 -0.04 0.06 
Q8 251 0.01 0.02 0.02 0.03 -0.04 -0.01 -0.04 0.00 
Q9 251 0.00 0.03 0.01 0.04 -0.07 -0.01 -0.04 0.02 
Q10 251 -0.01 0.00 0.03 0.02 -0.01 -0.01 -0.02 -0.01 
Q11 251 -0.01 -0.01 0.02 0.01 -0.06 -0.05 -0.06 -0.04 
Q12 251 -0.04 -0.03 0.02 0.02 -0.11 -0.07 -0.11 -0.06 
Q13 251 -0.08 -0.04 0.04 0.04 -0.14 -0.08 -0.11 -0.04 
Correlations corrected for restriction of range are shown in columns headed by ρ. 
Bolded uncorrected correlations are significant at p > .05.
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Table 11 
 
Constant Samples for Study One and Study Two Personality Inter-Correlations 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Values for Constant Sample Time 1 (N=251) are above the diagonal, values for Constant Sample Time 2 
(N=247) are below the diagonal. 
**Correlations are significant at p < .01, two-tailed 
 Persuasion Energy Achievement Drive Persistence 
Persuasion 
 
 .49** .50** .55** 
Energy 
 
.42**  .49** .50** 
Achievement Drive 
 
.44** .43**  .57** 
Persistence 
 
.47** .53** .63**  
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Table 12 
 
Inter-correlations Among Cognitive Ability and Personality Variables 
 
 
 Persuasion Energy Achievement Drive Persistence 
 
 Time1    Time2 Time1    Time2 Time1    Time2 Time1   Time2 
Cognitive Ability .05           .07 .07          .07 .07           .16** .07        .17** 
**Correlations are significant at  p < .01, two-tailed, N=317 
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Table 13 
 
Cognitive Ability Items: Correct Answers and Percentage Answered Correctly 
 
Answer Frequencies 
  1 2 3 4 5 Correct Answer % answered correctly 
Item1 3 268 10 25 11 2 85% 
Item2 55 215 41 6 
 
2 68% 
Item3 83 8 32 194 
 
4 61% 
Item4 23 66 222 6 
 
3 70% 
Item5 209 45 37 26 
 
1 66% 
Item6 117 4 6 190 
 
4 60% 
Item7 11 7 147 152 
 
3 46% 
Item8 62 5 16 32 202 5 64% 
Item9 209 12 6 82 8 1 66% 
Item10 11 228 66 10 2 2 72% 
Item11 8 240 27 42 
 
2 76% 
Item12 26 49 11 206 25 4 65% 
Item13 148 34 99 20 16 3 31% 
Item14 44 31 54 43 145 5 46% 
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Table 14 
 
Item-Total Correlations and Index of Discrimination 
 
Item  
Item-total 
Correlations Percentage Passing 
Total 
Test 
Score 
Test 
Score 
without 
item 
                                       
 
            UG        LG 
Index of 
Discrimination 
*1 0.19 0.07 90 80 10 
2 0.46 0.33 85 41 44 
3 0.49 0.35 79 31 48 
4 0.48 0.34 88 46 42 
5 0.32 0.17 80 50 31 
6 0.53 0.4 83 30 54 
7 0.51 0.37 74 15 59 
8 0.56 0.44 91 34 56 
9 0.58 0.46 92 30 63 
10 0.53 0.41 93 41 52 
11 0.37 0.24 91 60 31 
12 0.47 0.34 85 40 45 
13 0.41 0.27 50 12 38 
14 0.48 0.34 68 19 49 
UG=Upper Group or the top 33%, LG= Lower Group or the bottom 33% 
 * Item 1 was removed from the test for all other analyses. 
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Table 15 
 
    
 
 Study Two Overall Sample (N=317) 
 New Products Sold Means by Performance Quarter 
 
      
 
Quarter N Min Max Mean sd Variance 
Q0 317 0 117 16.30 17.86 318.99 
Q1 317 0 194 36.75 25.37 643.42 
Q2 317 0 183 43.64 29.06 844.44 
Q3 317 0 652 56.08 62.41 3895.00 
Q4 317 0 151 41.81 25.12 631.25 
Q5 317 0 170 45.52 27.82 773.83 
Q6 317 0 225 46.16 29.07 845.02 
Q7 317 0 159 47.87 26.43 698.74 
Q8 317 0 150 44.21 25.39 644.79 
Q9 317 0 230 45.35 28.70 823.42 
Q10 317 0 169 44.59 26.52 703.33 
Q11 317 0 201 44.73 29.67 880.48 
Q12 317 0 268 42.81 30.15 908.89 
Q13 251 0 243 43.46 29.84 890.24 
Q14 213 0 132 43.44 25.63 656.87 
Q15 188 0 172 40.95 26.10 680.95 
Q16 129 0 137 43.67 24.66 608.19 
Q17 129 0 184 43.51 27.94 780.63 
Q18 125 0 160 44.54 26.88 722.27 
Q19 110 0 137 43.71 24.73 611.57 
Q20 100 0 139 41.43 27.81 773.42 
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Table 16 
 
Study Two Constant Sample (N=251) 
New Products Sold Means by Performance Quarter 
 
      
 
Quarter        N       Min Max      Mean       sd Variance 
Q0 251 .00 108.00 15.77 17.17 294.87 
Q1 251 .00 194.00 33.58 23.37 546.32 
Q2 251 .00 183.00 40.47 27.14 736.79 
Q3 251 .00 153.00 42.36 26.48 701.45 
Q4 251 .00 151.00 41.54 25.25 637.54 
Q5 251 .00 170.00 44.30 26.51 702.59 
Q6 251 .00 225.00 42.46 25.96 674.16 
Q7 251 .00 159.00 46.23 25.20 635.09 
Q8 251 .00 137.00 43.20 24.62 605.95 
Q9 251 .00 151.00 43.25 25.29 639.60 
Q10 251 .00 169.00 42.24 23.83 567.64 
Q11 251 .00 201.00 42.96 27.11 735.06 
Q12 251 .00 268.00 42.32 29.61 876.48 
Q13 251 .00 243.00 43.46 29.84 890.24 
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Table 17 
 
Study Two (N=317) 
Between-Persons Analyses of Mean Change of the Personality Predictors  Time 1 to Time 2*  
Paired 
Samples  Scale Mean  SD SE r t-ratio p-value 
Pair 1 Persuasion T1 7.58 2.37 0.13 0.41 10.31 0.001 
  Persuasion T2 6.07 2.71 0.15       
Pair 2 Energy T1 7.72 2.33 0.13 0.44 8.07 0.001 
  Energy T2 6.43 2.56 0.14       
Pair 3 
Achievement Drive 
T1 7.87 2.14 0.13 0.40 10.39 0.001 
  
Achievement Drive 
T2 6.10 2.69 0.15       
Pair 4 Persistence T1 8.15 2.05 0.07 0.36 12.44 0.001 
  Persistence T2 7.62 2.09 0.12       
*No corrections were made for response distortion 
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Table 18 
 
Study Two Constant  Sample (N=251) 
Between-Persons Analyses of Mean Change of the Personality Predictors  Time 1 to Time 2*  
Paired 
Samples  Scale Mean  SD SE r t-ratio p-value 
Pair 1 Persuasion T1 7.67 2.24 0.14 0..38 9.54 0.001 
  Persuasion T2 5.99 2.70 0.17       
Pair 2 Energy T1 7.58 2.31 0.15 0.46 7.53 0.001 
  Energy T2 6.37 2.56 0.16       
Pair 3 
Achievement Drive 
T1 
7.69 
2.23 0.14 0.31 10.22 0.001 
  
Achievement Drive 
T2 
5.92 
2.74 0.17       
Pair 4 Persistence T1 9.02 1.23 0.08 0.39 11.52 0.001 
  Persistence T2 7.57 2.11 0.13       
*No corrections were made for response distortion
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   Table 19 
 
 
Individuals with point increases and decreases in personality scores 
 
Paired 
Samples  Scale Decrease N % Increase N % 
Persuasion 1 61 30.8% 1 34 17.2% 
  
2 38 19.2% 2 7 3.5% 
  
3 84 42.4% 3 6 3.0% 
  
5 22 11.1% 5 3 1.5% 
  
6 17 8.6% 6 
  
  
7 10 5.1% 7 1 0.5% 
  
8 3 1.5% 8 
  
  
9 3 1.5% 9 
  Energy 1 52 28.1% 1 31 16.8% 
  
2 34 18.4% 2 14 7.6% 
 
 
3 39 21.1% 3 14 7.6% 
 
 
4 24 13.0% 4 7 3.8% 
  
5 21 11.4% 5 4 2.2% 
  
6 12 6.5% 6 2 1.1% 
  
7 1 0.5% 7 
  
  
8 1 0.5% 8 
      9 1 0.5% 9     
Achievement Drive 1 47 23.6% 1 32 16.1% 
  
2 36 18.1% 2 23 11.6% 
  
3 41 20.6% 3 8 4.0% 
  
4 28 14.1% 4 5 2.5% 
  
5 22 11.1% 5 
  
  
6 12 6.0% 6 2 1.0% 
  
7 5 2.5% 7 
  
  
8 5 2.5% 8 
  
    9 3 1.5% 9     
Persistence 1 81 39.5% 1 22 10.7% 
 
 
2 56 27.3% 2 7 3.4% 
 
 
3 26 12.7% 3 2 1.0% 
 
 
4 15 7.3% 4 
 
0.0% 
  
5 12 5.9% 5 
 
0.0% 
  
6 5 2.4% 6 1 0.5% 
  
7 8 3.9% 7 
  
  
8 
  
8 
      9 2 1.0% 9     
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Table 20 
 
Model A: Quadratic Model of Performance Growth over 33 time periods (Unconditional Model, N=1,765) 
 
Fixed Effect Coefficient se t ratio p value  
Mean Initial Status β00 3.24 .02 177.71 .0001  
Mean Growth Rate β10   .16 .01  25.48 .0001  
Mean Acceleration β20  -.02 .001 - 25.15 .0001  
      
Random Effect Variance      DF      Χ2 p value  
Initial Status, r0i .40 1539 5234.298           .0001  
Growth Rate, r1i .05 1539 5620.195           .0001  
Acceleration, r2i .001 1539 11078.70           .0001  
  
Fit Statistics  
-2 Log Likelihood 243292.0     
AIC 243306.0     
BIC 243344.0     
Note: The chi-square statistics reported above are based on only 1539 of 1765 units that had sufficient data for  
computation.  Fixed effects and variance components are based on all the data. 
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Table 21 
 
Models 1-4 Comparison of Personality Variables in Separate Models (N= 1,765) 
Fixed Effect 
Model 1 
Persuasion 
Model 2    
Energy 
Model 3                                      
Achievement 
Model 4
Persistence 
Initial Status 
Intercept β00 ***3.44 (.06)    ***3.31(.06)     ***3.35(.07) ***3.51(.07) 
Persuasion β01    **-.03(.01)    
Energy β01            -.01(.01)   
Achievement β01               -.01(.01)  
Persistence β01     ***-.03 (.01) 
Growth Rate 
Intercept  β10      *.05 (.02)     ***.10 (.02)             **.07 (.02)                 .02 (.02) 
Persuasion β11 ***.01(.003)    
Energy β11           *.01(.003)   
Achievement β11          ***.01(.003)  
Persistence β11        ***.02 (.003) 
Quadratic Trend 
Intercept β20    **-.01(.002)  ***-.01(.002)          **-.01(.002)        *-.01(.002) 
Persuasion β21  ***-.001(.0003)    
Energy β21       *-.001(.0002)   
Achievement β21          ***-.001(.0003)  
Persistence β21      ***-.001(.0003) 
Random Effects 
Initial Status τ02 .05(.002) .05(.002) .05(.002) .05(.002) 
Growth Rate τ12 .004(.0004) .004(.0004) .004(.0004) .004(.0004) 
Level-1 error σe2 .64(.03) .64(.03) .64(.03) .64(.03) 
Covariance τ01 .01(.001) .01(.001) .01(.001) .01(.001) 
Fit Statistics     
-2 Log Likelihood 243287.0 243298.0 243287.0 243287.0 
AIC 243287.0 243305.0 243303.0 243303.0 
BIC 243287.0 243349.0 243346.0 243347.0 
Note: ***Bolded estimates are significant at the .0001 level. **Bolded estimates are significant at the .001 level 
*Bolded estimates are significant at the .05 level.   
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Table 22 
 
Model 5:  Cognitive Ability as a Level 2 Predictor of Intercept, Linear, and Quadratic Slope (N= 317) 
 
Fixed Effects Coefficient  se   t-ratio p value 
Initial Status 
Intercept β00 3.22 .04 82.83 .0001 
Cognitive Ability β01 .002 .01     .17 ns1 
Growth Rate 
Intercept β10  .14 .02   7.67 .0001 
Cognitive Ability β11  -.003 .002  -1.62  ns 
Quadratic     
Intercept β20                          -.01                      .001            -5.51             .0001            
Cognitive Ability β21           .0001                  .0001            0.73              ns 
Random Effects Variance  DF        Χ2   p value 
Initial Status τ02 .33 281 992.81 .0001 
Growth Rate τ12 .004 280 458.60 .0001 
Level-1 error σe2 .00002 280 606.94               .0001 
Covariance τ01 2.68 280                  
Fit Statistics     
-2 Log Likelihood 48463    
AIC 48477    
BIC 48477    
Note: 1ns= not significant. The chi-square statistics reported above are based on only 282 of  
317 units that had sufficient data for computation. Fixed effects and variance components are  
based on all the data. 
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Table 23 
Model 5a:  Cognitive Ability as a Level 2 Predictor of Linear Trend (N= 317) 
Fixed Effects Coefficient  se   t-ratio p value 
Initial Status 
Intercept β00 3.22 .04 82.79 .0001 
Growth Rate 
Intercept β10  .13 .01 13.06 .0001 
Cognitive Ability β11  -.002 .001  -2.15 .05 
Quadratic      
Intercept β20                           -.006                 .0004                       -16.13                     .0001            
Random Effects              Variance                DF                           Χ2                       p value                         
Initial Status τ02 .33       280 988.12                 .001 
Growth Rate τ12 .004   280 452.12             .0001 
Level-1 error σe2 .00002   280 605.66                      .0001 
Covariance τ01 7.19   280            .0001 
Fit Statistics     
-2 Log Likelihood       48062.0    
AIC     48082.0    
BIC       48119.0    
Note: The chi-square statistics reported above are based on only 282 of 317 units that had sufficient data for  
computation. Fixed effects and variance components are based on all the data. 
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Table 24 
 
Comparison of Interaction Models: Models F-I Cognitive Ability X Personality (i.e., Persuasion, Energy, Achievement, or 
Persistence) (N= 317) 
 
Fixed 
Effects   Parameter 
Model  F 
Persuasion 
Model  G 
Energy 
      Model  H 
Achievement 
         Model  I 
        Persistence 
Initial 
Status 
Intercept β00  ***3.22 (.04)    ***3.22(.04)     ***3.22(.04) ***3.22(.04) 
Growth 
Rate Intercept  
β10  ***.11 (.01)   ***.11(.01)   ***.12(.01)  ***.12(.03) 
 Personality1 β11        .002 (.001)         .002(.001)        .001(.002)        .001(.003) 
 Cognitive X Personality2 
 
β12 
   
     *-.0003(.0001) 
     
    *-.0002(.0001) 
        
   -.0002(.0001) 
   
    *-.002(.001) 
Quadratic Intercept β20   ***-.006(.0004) ***-.006(.0004) ***-.006 (.0004)    ***-.006(.0004) 
Variance Components 
Within-Person                                          σe2 ***.54(.05) ***.54(.05)       ***.54(.05)    ***.54(.05) 
In initial status                                      σ02 ***.004(.0004) ***.004(.0004)       ***.004(.0004)    ***.004(.0004) 
Covariance                                               σ012 ***.001(.0003)  ***.001(.0003)     ***.001(.0003)    ***.001(.0003) 
Fit Statistics     
-2 Log Likelihood 48061 48062 48061 48061 
AIC 48077 48078 48077 48077 
BIC 48107 48108 48107 48107 
Note: **Bolded estimates are significant at p<.001.  *Bolded estimates are significant at p<.05.  Standard errors are in parentheses. 
1Personality refers to the personality predictor for that model (i.e., Persuasion, Energy, Achievement or Energy). 
2Cognitive X Personality indicates the interaction of cognitive ability and the personality predictor for each column (i.e., Persuasion, Energy,  
Achievement, or Persistence). 
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Table 25 
 
Relationships between Supervisor Ratings, Social Desirability and New Products Sold. 
                                                                     r ρ 
Supervisor Ratings and Social Desirability     0.07 0.16 
  
Supervisor Ratings 
(n=285) 
Social Desirability 
(n=317) 
New Products Sold r ρ r ρ 
Q0     0.04 0.04 0.01 0.00 
Q1 **0.19 0.19 0.04 0.04 
Q2 **0.15 0.16 0.02 0.05 
Q3 *0.13 0.13 0.00 0.02 
Q4 **0.24 0.26 0.08 0.12 
Q5 **0.23 0.25 0.06 0.10 
Q6 **0.22 0.23 0.04 0.08 
Q7 **0.25 0.26 0.02 0.06 
Q8 **0.25 0.26 0.04 0.07 
Q9 **0.23 0.23 0.01 0.02 
Q10 **0.22 0.21 0.00 0.00 
Q11 **0.21 0.21 0.03 0.03 
Q12 *0.13 0.13 0.03 0.03 
Q13 **0.20 0.20 0.05 0.06 
Q14 **0.23 0.23 0.03 0.04 
Q15 **0.24 0.24 -0.01 0.00 
Q16 *0.24 0.24 0.00 0.03 
Q17 **0.27 0.28 -0.01 0.02 
Q18 **0.30 0.30 -0.10 -0.07 
Q19 **0.31 0.33 -0.09 -0.02 
Q20 **0.32 0.34 -0.17 -0.08 
*Bolded correlations are significant at the .05 level (2-tailed) 
  **Bolded correlations are significant at the .01 level (2-tailed) 
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Table 26 
 
Correlations between Personality Traits and Social Desirability at Time 1 and Time 2 
 
  Persuasion Energy Achievement 
Drive 
Persistence 
Social Desirability Time 1 **.31 **.26 **.31 **.23 
Social Desirability Time 2 *.12 0.08 0.07 *.13 
Note: Personality scores are at Time 1 for the top row and at Time 2 for the bottom row. 
*Bolded correlations are significant at the .05 level (2-tailed) 
  **Bolded correlations are significant at the .01 level (2-tailed) 
  N=317 
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Table 27 
 
T-test Results for Social Desirability at Time 1 and Time 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Paired Samples  
Social 
Desirability   Mean  SD SE r t-ratio p-value 
  Time 1 34.84 5.50 0.31 0.48 11.77 0.001 
  Time 2  31.15 5.42     0.30 
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Table 28 
 
Personality Difference Score Regressed onto Social Desirability Difference Score (i.e., Time1-
Time2)  
 
Personality  Difference Score  b 
Adjusted 
R2 t-ratio p-value 
Persuasion .13 .07 4.73 0.001 
     Energy .06 .01 2.16 0.001 
     Achievement  .14 .09 5.52 0.001 
     Persistence .06 .02 2.77 0.001 
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Table 29 
 
Descriptive Statistics of Study Variables by Sub-group1 
 
Sub-group   
Personality  
Time 13 
Supervisor 
Ratings 
Social 
Desirability 
    M SD M SD M SD 
Total Sample2 
(n=317) Persuasion 6.07 2.71 3.58 0.96 34.84 5.50 
 
Energy 6.43 2.56 
    
 
Achievement 6.10 2.69 
      Persistence 7.62 2.09         
Lower Half (n=165) Persuasion 6.04 2.08 3.56 0.98 33.10 4.73 
(n=173) Energy 5.95 1.93 3.52 0.98 33.31 4.94 
(n=184) Achievement 6.30 1.95 3.52 0.94 33.69 4.92 
(n=80) Persistence 7.26 1.30 3.46 0.86 32.27 4.89 
Upper Half (n=152) Persuasion 9.41 0.49 3.61 0.95 36.72 5.66 
(n=144) Energy 9.59 0.49 3.65 0.94 36.68 5.58 
(n=133) Achievement 9.60 0.49 3.67 0.99 36.43 5.86 
(n=237) Persistence 9.62 0.49 3.62 0.99 35.71 5.42 
Top Scorers4 (n=62) Persuasion 10 0 3.60 0.90 38.10 6.11 
(n=85) Energy 10 0 3.76 0.91 37.51 6.16 
(n=80) Achievement 10 0 3.61 0.97 37.86 5.70 
(n=62) Persistence 10 0 3.71 0.94 36.48 5.77 
1Sub-groups for each personality sub scale distribution are defined as sales managers with sub scale personality 
scores from 0-8= Lower Half, and sales managers with a sub scale personality scores from 9-10= Upper Half. 
2The total sample from Study Two 
3 Personality scale scores at Time 1 for Study Two 
4The top scorers included employees with the highest score possible (i.e., 10) for each personality sub scale 
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Table 30 
 
Relationships between Personality with Social Desirability by Sub-groups1 
Sub-group Personality3 Social Desirability 
        b          r 
Total Sample2 
(n=317) 
  
Persuasion 0.99 **0.31 
Energy 0.75 **0.26 
Achievement 0.62 **0.31 
Persistence 0.77 **0.23 
Lower Half (n=165) Persuasion 0.25 0.11 
(n=173) Energy 0.04 0.02 
(n=184) Achievement 0.56 **0.22 
(n=80) Persistence -0.61 -0.16 
Upper Half (n=152) Persuasion 2.32 0.20 
(n=144) Energy 2.01 *0.18 
(n=133) Achievement 3.60 **0.30 
(n=237) Persistence 2.04 **0.18 
*Correlation is significant at the .05 level (2-tailed). 
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Table 31 
 
Supervisor Ratings (Overall Business Leadership Ratings) Descriptive Statistics 
N Minimum Maximum Mean SD 
285 1 5 3.58 .96 
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Figure 1   
 
Mean performance over time for Study One overall sample (N=1,765). 
 
 
 
 
Figure 2   
 
Mean performance over time for Study One constant sample (N=247). 
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Figure 3   
 
Mean performance over time for Study Two overall sample (N=317). 
 
 
 
 
 
Figure 4   
 
Mean performance over time for Study Two constant sample (N=251). 
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Figure 5   
 
Study One overall sample (N=1,765) Persuasion validities with performance across time. 
 
 
 
 
 
Figure 6   
 
Study One constant sample (N=247) Persuasion validities with performance over time. 
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Figure 7   
 
Study Two overall sample (N= 317) Persuasion validities with performance over time. 
 
 
 
 
 
Figure 8 
 
Study Two constant sample (N=251) Persuasion validities with performance over time. 
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Figure 9 
 
Study One overall sample (N=1,765) Energy validities with performance over time. 
 
 
 
 
 
Figure 10 
 
Study One constant sample (N= 247) Energy validities with performance over time. 
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Figure 11 
 
Study Two overall sample (N= 317) Energy validities with performance over time. 
 
 
 
 
Figure 12 
 
Study Two constant sample (N= 251) Energy validities with performance over time. 
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Figure 13 
 
Study One overall sample (N=1,765) Achievement validities with performance over time. 
 
 
 
 
 
Figure 14 
 
Study One constant sample (N= 247) Achievement validities with performance over time. 
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Figure 15 
 
Study Two overall sample (N =317) Achievement validities with performance over time. 
 
 
 
 
 
 
Figure 16 
 
Study Two constant sample (N= 251) Achievement validities with performance over time. 
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Figure 17 
 
Study One overall sample (N=1,765) Persistence validities with performance over time. 
 
 
 
 
 
Figure 18 
 
Study Two constant sample (N= 247) Persistence validities with performance over time. 
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Figure 19 
 
Study Two overall sample (N= 317) Persistence validities with performance over time 
 
 
 
Figure 20 
 
Study Two constant sample (N= 247) Persistence validities with performance over time. 
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